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ENHANCING EXECUTIVE FUNCTIONS IN PRESCHOOLERS THROUGH A 
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ABSTRACT 
Executive functions (EFs) develop rapidly in preschoolers and lay an important 
foundation for school readiness. One potential method of supporting EF development is through 
mindfulness-based interventions (MBIs). While previous studies with adults have supported this 
approach, research has been more limited for child populations. This dissertation investigated the 
relationship between MBIs and the development of EF in early childhood. First, a meta-analysis 
was conducted that investigated the effectiveness of MBIs in improving EF skills for children as 
well as potential moderators of effectiveness. Inclusion criteria were dissertation or peer-
reviewed articles published by December 31, 2015 that measured the impact of MBIs on EF 
outcomes in participants 18 years or younger. Thirty-two articles were identified that met the 
criteria, including 3,156 participants and 108 relevant outcomes. The overall mean effect size 
 
 
was statistically significant and in the small to medium range (Hedge’s g = 0.30, p < .001). 
Significant moderators of effectiveness included higher effect sizes for dissertations compared to 
journal articles and more improvement reported for MBIs that incorporated home practice versus 
those that did not. The effect size did not differ significantly based on participant characteristics, 
intervention dosage, or outcome characteristics. Results suggested that MBIs are effective at 
improving EF skills in children from diverse populations. 
The second chapter focused on the evaluation of Mini-Mind, a 12-session MBI created 
for preschoolers. The study used a randomized controlled design to investigate the effectiveness, 
acceptability, and feasibility of the implementation of Mini-Mind in a sample of 27 (intervention 
n = 12) preschoolers (3-5 years old). The evaluation included direct and indirect measures of EF 
skills. Additionally, parents, teachers, children, and facilitators provided feedback about the 
intervention. Overall, Mini-Mind was highly feasible and acceptable across stakeholders. Direct 
measures of EF did not indicate a significant difference between the intervention and control 
groups. Indirect measures of EF revealed non-significant, small to medium effects in favor of the 
intervention group in attention, working memory, inhibition, and shifting. Taken together, the 
intervention was highly acceptable and feasible, but studies with more participants are needed to 
better understand the effectiveness. 
 
 
 
INDEX WORDS: executive function, mindfulness-based intervention, preschool, early child 
development, meta-analysis 
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1. Effects of Mindfulness-Based Interventions on Executive Functions of Youth: 
A Meta-Analysis  
Mindfulness is generally described as the process of intentionally bringing one’s 
awareness to the present moment with curiosity and acceptance (Kabat-Zinn, 2003; Siegel, 
Germer, & Olendzki, 2008). Mindfulness-based interventions (MBIs) use key components of 
mindfulness (e.g., nonjudgmental attention, acceptance, curiosity) to cultivate a “particular type 
of awareness to a variety of phenomena” (Cullen, 2011, p. 7). The practice of mindfulness is 
hypothesized to improve key executive function (EF) skills and related processes (e.g., sustained 
attention, shifting, inhibition, emotional awareness; Bishop et al., 2004). Intervention research 
also supports this notion, with adults demonstrating improvement in specific areas of executive 
functioning following MBIs (Gallant, 2016). Although research is more limited in regards to 
using MBIs with youth, preliminary evidence supports the acceptability, feasibility, and general 
effectiveness of such interventions (e.g., Burke, 2010; Zenner, Herrnleben-kurz, & Walach, 
2014; Zoogman, Goldberg, & Hoyt, 2015). However, it has been difficult to fully understand the 
effectiveness of MBIs specifically on EF skills as well as potential moderators of effectiveness 
(e.g., participant, intervention, or study design characteristics). In the current study, we used 
meta-analysis (Glass, 1976) to systematically aggregate findings from across studies to explore 
overall effectiveness and moderators of effectiveness of MBIs on EF and related skills for 
children and youth.  
Defining Mindfulness and Mindfulness Practice 
 As many authors have suggested, mindfulness is not a concept that can be easily defined 
using words but rather, one must experience it to understand it (e.g., Gunaratana, 2002; Siegel et 
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al., 2008). The term mindfulness is rooted in Buddhist teachings from approximately 2,500 years 
ago. Coming from the Pali word sati, mindfulness can be directly translated from Buddhist texts 
as encompassing awareness, attention, and remembering to be aware (Siegel et al., 2008). The 
purpose of mindfulness in Buddhism is not only to be in tune with the present moment, but to do 
so with the intention of alleviating suffering by gaining insight into mental habits that cause 
unhappiness and recognizing mental qualities that support well-being (Siegel et al., 2008).  
 Despite its Buddhist roots, mindfulness is thought to be a universal experience and has 
been introduced as a secular concept in the Western therapeutic context (Kabat-Zinn, 2003; 
Cullen, 2011; Siegel et al., 2008). In this context, mindfulness is often defined as “the awareness 
that emerges through paying attention, on purpose, in the present moment, and nonjudgmentally 
to the unfolding of experience moment by moment” (Kabat-Zinn, 2003, p. 145). Mindfulness 
involves being in the present moment without trying to change it. In addition to the core 
components explicit in this definition (e.g., awareness, present experience, and acceptance; 
Germer, Siegel, & Fulton, 2005), other concepts such as compassion, loving-kindness, 
sympathetic joy, and equanimity are often associated with mindfulness (Cullen, 2011). 
 Several researchers have suggested theoretical models of mindfulness in attempt to 
further operationalize the construct and facilitate research related to mindfulness (e.g., Bishop et 
al., 2004; Shapiro, Carlson, Astin, & Freedman, 2006). Based on meetings from a panel of 
specialists in mindfulness research and practice, Bishop and colleagues (2004) proposed a two-
component model of mindfulness. The first component involves regulation of attention while the 
second involves cultivating an open and curious orientation towards experience. Regulation of 
attention includes the ability to sustain and switch attention as well as inhibit secondary 
processing of experiences such as ruminative or elaborative thoughts. Cultivating an open and 
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curious orientation towards experience refers to the process of allowing and accepting the direct 
experience of thoughts, sensations, and feelings at the present moment with curiosity.  
Bishop and colleagues (2004) conceptualized mindfulness as a fluctuating state rather than a 
permanent trait. Furthermore, many researchers and practitioners emphasize that mindfulness is a 
psychological process that, like other skills, can be developed with practice (Bishop et al., 2004; 
Kabat-Zinn, 2003; Siegel et al., 2008).  While practice often means the rehearsal of a task with 
the intention of getting better at it, practice in the context of mindfulness refers to the actual 
engagement in the process of cultivating mindfulness (Kabat-Zinn, 2003). Mindfulness practice 
is a way of being that can be developed formally in activities such as body scans, siting 
meditations, and moving meditations as well as informally by infusing a sense of curiosity and 
awareness in everyday activities like showering or eating (Kabat-Zinn, 2003). 
Mindfulness-Based Interventions with Adults 
 In 1979, Jon Kabat-Zinn introduced Mindfulness-Based Stress Reduction (MBSR) in an 
outpatient stress reduction clinic at the University of Massachusetts Medical Center (Kabat-Zinn, 
2003). According to Kabat-Zinn, MBSR is a “well-defined and systematic patient-centered 
educational approach which uses relatively intensive training in mindfulness meditation as the 
core of a program to teach people how to take better care of themselves and live healthier and 
more adaptive lives” (Kabat-Zinn, 1996, pp. 163). The program was intended to serve a 
heterogeneous group of patients who were not responding to traditional medical treatments in an 
educational setting. Although mindfulness meditations are rooted in Buddhist teachings, Kabat-
Zinn provided the program in a secular context to broaden the applicability to individuals that 
did not identify as Buddhist but could benefit from the universal aspects of mindfulness. In doing 
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so, Kabat-Zinn often has been credited with introducing secular mindfulness-based interventions 
to the Western health care and medical system (e.g., O’Brien, Larson, & Murrell, 2008).  
 Other interventions and therapeutic approaches were subsequently developed based on 
mindfulness (e.g., Mindfulness-Based Cognitive Therapy [MBCT]; Segal, Williams, & Teasdale, 
2002) or by incorporating mindfulness concepts within their therapeutic approach (e.g., 
Dialectical behavior therapy [DBT]; Linehan, 1993; Acceptance and commitment therapy 
[ACT]; Hayes, Strosahl, & Wilson, 1999). Additional interventions and curricula intended for 
use with clinical and nonclinical populations have been created that incorporate components of 
mindfulness (e.g., Mindful Motherhood: Zhang & Emory, 2015; online, recovery-focused, 
bipolar individual therapy [ORBIT]: Murray et al. 2015; mindfulness-based stress 
management/Mindful-Gym: Phang, Mukhtar, Ibrahim, Keng, & Mohd Sidik, 2015). Each 
approach varies in its specific focus and the degree to which mindfulness is incorporated, but all 
emphasize the fundamental aspects of mindfulness including acceptance and awareness of the 
present experience. 
 Research into the use of MBIs with adults has supported their effectiveness in addressing 
concerns in both clinical and nonclinical populations. Several meta-analyses have been 
conducted to summarize the effectiveness of MBIs across general and specific populations and 
outcomes. Along with positive overall effectiveness (e.g., Grossman, Niemann, Schmidt, & 
Walach, 2004), results suggest that MBIs are effective in areas as varied as binge eating 
(Godfrey, Gallo, & Afari, 2015), workplace distress (Virgili, 2015), negative symptoms of 
psychosis (Khoury, Lecomte, Gaudiano, & Paquin, 2013b), and anxiety, stress, and depression in 
patients with vascular disease (Abbott et al., 2014), breast cancer (Zainal, Booth, & Huppert, 
2013), and psychological concerns such as anxiety disorder or clinical depression (Khoury et al., 
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2013a). MBIs also have been effective in increasing compassion and positive emotions in 
populations without identified clinical concerns (Galante, Galante, Bekkers, & Gallacher, 2014). 
Mindfulness-Based Interventions with Children and Youth 
 As the implementation of MBIs with adults became more established, researchers and 
practitioners began considering the feasibility and potential effectiveness of implementing MBIs 
with children and youth. MBIs have been created for children and youth that are extensions of 
already established adult programs, including MBCT (e.g., Semple & Lee, 2008), ACT (e.g., 
Wicksell & Greco, 2008), MBSR (e.g., Saltzman & Goldin, 2008), and DBT (Woodberry, Roy, 
& Indik, 2008). Other interventions and curricula incorporating components of mindfulness also 
have been developed for children and youth, including Soles of the Feet (Singh et al., 2011), 
Mindfulness-Based Kindness Curriculum (Flook, Goldberg, Pinger, & Davidson, 2015), and 
Master Mind (Parker, Kupersmidt, Mathis, Scull, & Sims, 2014).  
MBIs for children and youth have received increasing empirical attention in the past 
decade. Researchers have used systematic reviews and meta-analyses in attempt to consolidate 
the findings and better understand the overall effectiveness of such interventions (Burke, 2010; 
Zenner et al., 2014; Zoogman et al., 2015). In 2010, Burke conducted a systematic review of the 
available studies that used MBIs, specifically MBSR and MBCT, with children and youth. From 
2002-2009, the literature consisted of 15 studies, primarily case or feasibility studies with limited 
information to calculate effect sizes. Based on the available information, Burke (2010) concluded 
that researchers had demonstrated feasibility and acceptability of using MBIs with children and 
youth, but that more rigorous experimental designs with larger populations would be needed to 
examine these programs’ effectiveness. 
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 In the few years that followed Burke’s (2010) review, the number of experimental studies 
steadily increased allowing researchers to use meta-analysis to estimate overall effectiveness. A 
recently published meta-analysis investigated the effectiveness of MBIs with children aged 6-21, 
focusing on studies that were published between 2004 and 2011 (Zoogman et al., 2015). The 
overall effect size across 20 studies that met inclusion criteria was reported to be statistically 
significant and in the small to moderate range (del = 0.23, p < 0.001). Specifically, the authors 
reported a significantly higher mean effect size for clinical (del = 0.50) compared to non-clinical 
samples (del = 0.20) and on measures of psychological (del = 0.37) compared to non-
psychological symptom (del = 0.21) measures. In another meta-analysis, researchers focused 
specifically on MBIs implemented in school settings with children in 1st through 12th grades 
(Zenner et al., 2014). Between 2005 and 2012, the authors identified 24 studies, 13 of which 
were published in peer-reviewed journals. The overall effect size was reported to be a significant, 
medium effect (Hedge’s g = 0.40, p < 0.001) with higher effect sizes for cognitive outcomes 
compared to psychological or emotional outcomes. 
Executive Functions and Related Processes 
 EF skills have been defined as “adaptive, goal-directed behaviors that enable individuals 
to override more automatic or established thoughts and responses” (Garon, Bryson, & Smith, 
2008, pp. 31). There has been some debate as to whether executive functioning should be 
considered a unitary concept or as diverse and independent skills (Miyake, Friedman, Emerson, 
Witzki, & Howerter, 2000). However, many researchers now support an integrated 
unity/diversity theory in which it is recognized that EF skills are interrelated but distinct from 
each other (Best & Miller, 2010; Garon et al. 2008; Teuber, 1972; Miyake et al., 2000).  
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Garon and colleagues (2008) posited that like other cognitive abilities, the development 
of EF skills is hierarchical with more complex processes building upon less complex skills. The 
initial underlying skills continue to be essential even after the more complex processes develop. 
According to Garon et al.’s (2008) proposed model, attentional capacity provides the foundation 
for EF skill development. In early development, infants are able to selectively attend to a specific 
stimulus, typically guided by external factors such as novelty or movement. Attention becomes 
more voluntary after the first year of life and is controlled by both internal and external factors. 
By the time a child is 3 years old, they are able to sustain attention for longer periods of time and 
control their attention during more structured tasks. 
The capacity to voluntarily select, maintain, and shift attention supports the development 
of three core EF components (Best & Miller, 2010; Garon et al., 2008; Miyake et al., 2000): 
updating/working memory, inhibiting, and shifting. Updating/working memory refers to holding 
and manipulating information in working memory, such as when a student mentally performs 
multiple steps of a math problem. Inhibiting is the process of restricting automatic or dominant 
responses. For example, a child that refrains from shouting an answer out in class is inhibiting 
their natural response to answer a question when asked. Finally, shifting is a two-step process 
that involves both working memory and inhibiting. First, an individual creates a mental set or 
rule for the relationship between a stimulus and a response. Then, the individual must shift from 
this mental set to another set that conflicts with the rules of the first. Shifting can occur at the 
perceptual stage (i.e., changing what to attend to), the response stage (i.e., changing the response 
that is linked with the stimulus), or both. An example of shifting during the perceptual stage 
would be if a child is asked to sort objects first by color and then by shape.  An example of 
response shifting would be if a child learns that at home a certain behavior is allowed while at 
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school it is not. In these examples, working memory is necessary to be able to hold a rule in 
mind based on the context or incoming information. Inhibition is needed for the child to refrain 
from performing the previously learned set. 
 EF skill development also forms the foundation for other complex cognitive processes. 
One process that is thought to be strongly dependent on the development of EF skills is self-
regulation (Hoffman, Schmeichel, & Baddeley, 2012). Self-regulation is defined as an 
individual’s ability to choose to control their actions, thoughts, emotions, and behaviors 
(McClelland & Cameron, 2012). More specifically, successful self-regulation occurs if an 
individual (a) monitors and recognizes thoughts, feelings, and behaviors to be regulated 
(monitoring); (b) is motivated to make an effort to regulate (motivation); and (c) is capable of 
regulation in the face other desires (capacity; Hoffman et al., 2012). Each condition must be met 
sequentially for self-regulation to occur. In other words, an individual must first be aware of the 
need to regulate and be motivated to do so before they can effectively perform a regulatory 
behavior. EF skills are thought to primarily influence capacity, the final component of self-
regulation (Hoffman et al., 2012). Researchers have postulated that other developmental 
processes such as emotional and motivational arousal interact with the developing EF skills to 
support the entire self-regulation process (Blair & Diamond, 2008). 
Theoretical Model of Mindfulness and Executive Functioning 
 The operationalized model of mindfulness practice posited by Bishop and colleagues 
(2004) implies a direct relationship to EF skill development. The first component of the model, 
regulation of attention, is hypothesized to be related to underlying attentional capacity as well as 
core executive functioning skills, such as inhibition and shifting. Mindfulness practice is based 
on paying attention to the sensations, thoughts, and experiences in the here-and-now (Kabat-
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Zinn, 2003). For example, during mindfulness practice, it is common to pay attention to a 
particular sensation or experience, such as the breath, sounds in the room, or physical sensations 
in the body. This practice is theorized to facilitate the development of sustained attention 
(Bishop et al., 2004). The practice also regularly entails noticing other sensations or experiences 
that may interrupt this sustained attention and then shifting the attention back to the target 
experience. For example, it is not uncommon to be distracted by sounds or an itch while 
attending to the breath. The practice of mindfulness promotes acknowledging the direct sensation 
or thought that may be pulling the attention away from the breath and then redirecting the 
attention back to the breath. This helps to practice the EF skills of inhibition, by limiting the 
amount of cognitive and emotional elaboration and attention often given to other stimuli, and 
shifting, by noticing the distraction and practicing coming back to the breath (Bishop et al., 
2004). Finally, while not directly linked to mindfulness practice, it could be posited that the EF 
skill of updating/working memory also may be improved through mindfulness practice by 
enhancing the sustained attention necessary to code and manipulate incoming information while 
inhibiting other distractions.  
 The second component of the model, cultivating an open orientation towards experience, 
is thought to be related to more complex processes that are built upon core EF skills, including 
emotional awareness, meta-cognition, and self-regulation (Bishop et al., 2004). Along with 
paying attention to the current experience, mindfulness practice entails doing so with curiosity, 
acceptance, and openness (Kabat-Zinn, 2003). This curious and open orientation is thought to 
help support the experience of thoughts, sensations, and feelings as both subjective and transient 
(Bishop et al., 2004). Thoughts, feelings, and sensations are accepted as what they are and not 
further elaborated with emotional valence or a desire to change the experience. The experiences 
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are recognized to be passing events instead of permanent and intrinsic characteristics of self-
identity or reality. Furthermore, practicing mindfulness provides an opportunity to notice how 
experiences can lead to other sensations or thoughts which promotes awareness of emotional 
triggers and responses. Taken together, mindfulness practice is thought to be associated with the 
development of skills such as emotional awareness and improved tolerance of various emotional 
states. In the model of self-regulation described previously (Hoffman et al., 2012), these skills 
theoretically would help to improve the foundation of self-regulation by improving monitoring of 
thoughts, feelings, and behaviors and motivation to regulate them.  
Empirical Support for Mindfulness and Executive Functioning 
The theoretical link between mindfulness practice and EF skill development has been 
investigated by several researchers. In an extensive systematic review, Gallant (2016) 
investigated the relationship between mindfulness practice and specific executive functioning 
domains (i.e., inhibition, shifting, and working memory/updating) for non-clinical adult 
populations. Using a similar theoretical model of mindfulness and executive functioning, the 
author hypothesized that mindfulness practice would improve shifting and inhibition specifically, 
with less observed impact on working memory/updating due to the indirect link. Based on the 
findings across 12 intervention studies, Gallant (2016) found that MBI participants were most 
likely to improve on tasks of inhibition, and specifically cognitive rather than motor inhibition. 
The results provided partial support for the improvement on shifting tasks, with more 
development noted in populations with decreased shifting abilities (i.e., older adults). Finally, the 
systematic review suggested that while working memory/updating may show some 
improvements after MBIs, this improvement is typically attributable to enhanced attentional 
capacity and inhibition of distractors such as stress. Overall, the results of the systematic review 
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support the idea that mindfulness practice is related directly and indirectly to the core and 
underlying components of EF skill development. 
Less empirical attention has focused on the connection between mindfulness practice and 
executive functioning for children and youth, despite the importance of EF development in 
childhood (Center on the Developing Child at Harvard University [CDCHU], 2011). Preliminary 
evidence suggests that MBIs with children and youth are effective at addressing areas such as 
attention (e.g., Weijer-Bergsma, Formsma, Bruin, & Bögels, 2012), social-emotional 
competence (e.g., Semple, Lee, Rosa, & Miller, 2010), self-regulation (e.g., Flook et al., 2015) 
and problem behaviors (e.g., Singh et al., 2011). However, many studies have been limited in 
their ability to comprehensively explore the relationship between mindfulness practice and 
executive functioning skill development due to small sample sizes and natural clustering of 
children in established groups (e.g., classrooms). It remains unclear how mindfulness practices 
may affect the development of executive functioning and related skills for children.  
Current Study 
 In the current study, we investigated the relationship between MBIs and the development 
of EF skills and related processes with children and youth using meta-analysis. In systematic 
reviews (Borenstein, Hedges, Higgins, & Rothstein, 2009; Glass 1976), researchers identify a 
specific question or set of questions, determine search criteria that facilitate answering the 
question, and then search a predetermined set of databases for studies that meet the criteria. 
Results from the identified studies are then collected and coded in a standardized format to allow 
researchers to aggregate findings from across studies. Meta-analysis is the statistical synthesis of 
these data. The systematic approach of identifying studies and synthesizing their effectiveness 
leads to a less biased and more representative review of the current state of the literature 
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compared to traditional literature reviews. We used meta-analysis to explore the overall 
effectiveness and moderators of effectiveness of MBIs on executive functioning and related 
skills with children and youth 18 years and younger. In particular, we attempted to address the 
following questions: 
1. What are the general characteristics of studies that investigate MBIs and executive 
functioning for children and youth? 
2. What is the overall effect of MBIs on executive functioning for children and youth? 
3. How is the effectiveness moderated by the following characteristics: (a) study design 
(i.e., publication type, control group, research design); (b) participant (i.e., age, 
gender, racial diversity, clinical vs. nonclinical, grade level); (c) intervention (i.e., 
intervention components, dosage, home practice, setting, and implementer role); and 
(d) outcome (i.e., construct, source, type)? 
Method 
Search Strategies and Inclusion Criteria 
 The complete search was conducted on December 31, 2015. The following databases 
were searched with the terms Mindful* and (Intervention or Program or Curriculum): ERIC, 
PsycInfo, and Academic Search Complete. We limited the search criteria to include only those 
articles that (a) were peer-reviewed journal articles or dissertations; and (b) included participants 
0-18 years of age. The articles identified using the search terms were then narrowed down using 
the following criteria:  
1. Dissertation or peer-reviewed article available in English 
2. Described effectiveness of an MBI implemented with children 18 years or younger or 
those still attending high school 
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3. Data measured effectiveness on an EF outcome and sufficient to calculate effect size 
4. Case studies were excluded 
Included articles were examined to identify other relevant studies based on information provided 
by the authors within the article as well as titles in the reference list that suggested a focus on 
MBIs with children or adolescents. The same criteria were used to determine if the additional 
studies would be included in our meta-analysis. 
Coding Process 
 In meta-analysis, coding is the process of extracting relevant data from the identified 
articles in a systematic manner (Wilson, 2009). Coding protocols are similar to questionnaires or 
surveys in primary studies and can be used to increase reliability of data collection (Orwin & 
Vevea, 2009) as well as transparency and replicability of research procedures (Wilson, 2009). 
Coding protocols consist of coding forms for collecting the data (e.g., identifying information, 
participant demographics, possible moderators, intervention procedures, and outcome data) and a 
coding manual for instructions on how to use the coding forms. Data collected in meta-analyses 
are typically complex in the sense that studies may contribute multiple effect sizes. For example, 
a single study may include effect size data for two different intervention groups (e.g., mindful 
yoga vs. meditation) measuring various constructs (e.g., attention, working memory, shifting) 
using multiple sources (e.g., self-report, teacher report) and measurement types (e.g., rating 
scale, direct observation). There are three primary methods of choosing which effect sizes to 
report in a meta-analysis: choosing one effect size at random, calculating the average of the 
relevant effect sizes from each study, or using all relevant effect sizes across studies (Lambert, 
1995). In a Monte Carlo simulation, Lambert (1995) demonstrated that using all effect sizes from 
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each study best represented the actual overall effect size in a given population. Therefore, we 
included all relevant outcomes for each study in our analysis. 
 We created a coding protocol using Qualtrics (www.qualtrics.com) that included the 
following information when available: (a) identifying information (i.e., study ID, article title, 
publication year, and journal name); (b) study characteristics (i.e., publication type, control 
group, research design); (c) participant characteristics (i.e., age, grade level, population, gender, 
racial diversity); (d) intervention characteristics (i.e., dosage, home practice, implementer role, 
intervention components); and (e) outcomes (construct, source, type, measurement tool, effect 
size data). Each article was coded by two of three possible graduate research assistants on the 
research team. The coders were all advanced-level doctoral students in the School Psychology 
program with previous training in both advanced statistical methods and MBIs with children. 
Furthermore, the coders were trained specifically in how to use the current coding protocol. As 
suggested by Orwin and Vevea (2009), training included reading and discussing the coding 
protocol with the research team, practicing coding the same article independently, comparing the 
coding choices, modifying the coding protocol if necessary to reduce ambiguity, and repeating 
the process until the coders reached consensus.  
 Interrater reliability (IRR) refers to the percentage of coding that is the same between 
raters and is important in establishing reliability of the data. However, calculating an overall IRR 
minimizes the fact that some concepts are easier to code than others (Orwin & Vevea, 2009). For 
example, data related to the study information, such as publication year or journal, are likely to 
be easier to establish with fewer coding disagreements than areas such as the construct that is 
being measured or the type of group assignment used. Therefore, IRR was calculated with the 
intent of staying above 90% overall as well as within each of the five areas of coding (i.e., 
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identifying information, study design, participant characteristics, intervention characteristics, and 
outcomes). The coding protocol was further discussed and operationalized as necessary. The 
final IRR remained above 90% overall (overall IRR = 95.25%) as well as within each category 
(identifying information IRR = 99.41%; study design IRR = 94.53%; participant characteristics 
IRR = 95.54%; intervention characteristics IRR = 92.34%; and outcomes IRR = 92.28%). 
Discrepancies were discussed until consensus was reached.  
Analysis 
 Data was organized and analyzed using Comprehensive Meta-Analysis version 3 (CMA 
V3, 2015). Hedge’s g, an unbiased variation of standardized mean difference (d), was the effect 
size calculated for each outcome measure across studies and for the overall mean effect size. We 
chose to report Hedge’s g because it reduces the positive bias associated with calculating effect 
sizes especially for small sample sizes (Durlak, 2009). The following are formulas for 
calculating Hedge’s g (Borenstein et al., 2009): 
     Hedge′s 𝑔 = 𝐽 × 𝑑      (1) 
      
     𝑑 =
mean1−mean2
𝑆within
     (2) 
 
          𝑆within = √
(𝑛1−1)𝑆1
2+(𝑛2−1)𝑆2
2
𝑛1+𝑛2−2
    (3) 
  
     𝐽 = 1 −
3
4(𝑛1+𝑛2−2)−1
    (4) 
where n1 and n2 are the sample sizes and S1 and S2 are the standard deviations of the treatment 
and control groups and Swithin is the pooled within-group standard deviation. Publication bias 
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refers to the tendency for studies with larger effect sizes to be published and consequently 
included in meta-analyses (Bornstein et al., 2009). To assess for publication bias, a funnel plot 
with imputed studies was produced and both Rosenthal’s and Orwin’s fail-safe N’s were 
calculated. 
 Subgroup analyses and meta-regressions were used to further explore the relationship 
between effectiveness and study-level variables. Sub-group analyses were performed to evaluate 
the influence of the following categorical moderators on the overall effectiveness: (a) publication 
type (dissertation, journal article); (b) use of a control group; (c) research design (pre/post no 
control group, pre/post group randomization, pre/post randomized, pre/post non-random 
assignment, post-test only); (d) participant population (externalizing disorder [e.g., ADHD, 
ODD, CD], learning disability, alternative school, incarcerated, general population); (e) grade 
level (preschool/Kindergarten, elementary, middle, high school levels); (f) homework 
assignment; (g) implementer role (teacher/other school personnel, outside interventionist, 
therapeutic mental health provider); (h) intervention components (yoga/movement, body scans, 
informal mindfulness, therapy [e.g., MBCT, DBT], parent training) (i) outcome construct 
(attention, global EF, inhibition, shifting, working memory, meta-cognition, self/emotional 
regulation); (j) outcome source (self-report, parent report, teacher/other professional report, 
direct assessment); and (k) outcome data type (perception [e.g., rating scales], behavioral [e.g., 
direct assessment]). Meta-regressions were run to analyze the moderating effects of the 
following continuous moderators: (a) mean participant age; (b) percentage of female 
participants; (c) percentage of White participants; and (d) dosage (number of sessions, total 
minutes, duration in weeks) on the overall effect of MBIs. Furthermore, a sensitivity analysis 
was performed to investigate how robust the findings were or were not to decisions made during 
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the analysis (Borenstein et al., 2009). Just as in single-study research, there are decisions that are 
made throughout the meta-analysis process, such as what to do with outliers, how moderators are 
defined (e.g., which ages are clustered together), or how missing data are addressed. During the 
sensitivity analysis, these factors were manipulated to see how they influenced the significance 
and magnitude of the findings (e.g., removing extremely high or low effect sizes to see how 
dealing with outliers affects the overall mean effect size). 
Results 
Systematic Search Results 
 Figure 1.1 provides a visual representation of the search process. Using the search terms 
Mindful* and (Intervention or Program or Curriculum) in ERIC, PsycInfo, and Academic 
Search Complete, 6,588 articles were identified. An additional 19 articles were identified 
through other sources (e.g., references from relevant articles). Records were screened by limiting 
the search criteria, with 1,080 articles excluded as they were not peer-reviewed journal articles or 
dissertations and a further 5,196 excluded because the participant ages were not between 0-18 
years old. The titles, abstracts, and full-texts of each of these articles (n = 331) were then 
assessed for eligibility. Of these, 299 were excluded for the following reasons: (a) not related to 
mindfulness (n = 61); (b) not an intervention study (n = 100); (c) participants were >18 years old 
(n = 22); (d) mindfulness intervention targeted the caregivers and not the child (n = 18); (e) study 
was qualitative (n = 13); (f) study was a case study (n = 11); (g) effectiveness was not measured 
(n = 3); (h) data was duplicated from another study that was included in the current meta-analysis 
(n = 6); (i) executive functioning or a related process was not measured (n = 62); (j) full article 
was not available even after contacting author (n = 1); and (k) article provided insufficient data 
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for calculating or estimating effect size (n =2).  In total, 32 studies were included in the final 
meta-analysis. 
 
 
 
Figure 1.1 Results from Systematic Literature Search 
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General Study Characteristics 
 Table 1.1 provides an overview of the general characteristics of the studies included in 
the meta-analysis, while Table 1.2 summarizes this information across studies. In total, there 
were 3,156 participants (intervention n = 1,987; control n = 1,169) across 32 studies. Of these, 27 
studies (n = 2,778) were published in peer-reviewed journals and five (n = 378) were 
dissertations. The research designs differed across studies, with 12 (n = 710) using a pre/post 
design with no control group, six (n =764) using a pre/post design with a group-based 
randomized control group, five (n = 605) using a pre/post randomized control design, eight (n = 
950) using a pre/post non-randomized control design, and one (n = 127) using a post-test only, 
group-based randomized design. 
Regarding the participant demographics, the ages ranged from 3-19 years old. The mean 
age was not reported for six studies. To calculate an estimated mean age of the total participants, 
we based the mean age of the missing data either on the median age reported of the age range or 
the typical age for students in the grade range listed. The total estimated mean age of the 
participants was 12.26 years. Three studies (n = 224) included prekindergarten or kindergarten, 
six (n = 952) included elementary, four (n = 161) included elementary and middle, five (n = 575) 
included middle, six (n = 312) included middle and high, and eight (n = 932) included high 
school level students. There were a total of 1,551 (49%) male and 1,196 (38%) female 
participants. One study (n = 409) did not report the gender of the participants. Five studies 
included only male students, while one study included only female students.  
 Interventions ranged in duration from 2 – 36 weeks (m = 9.8 weeks) with total number of 
sessions ranging from 4 – 125 (m = 21) and time ranging from 180 – 2,400 minutes (m = 650 
minutes). Interventions were implemented in schools in 19 studies (n = 2,273), alternative school  
20 
 
 
 
Table 1.1 General Article Characteristics  
 
  Study Characteristics  Participant Characteristics  Intervention Characteristics 
Study 
Publication 
Type 
Design 
Type 
 
Total N 
(Tx n) 
Age Range 
(Mean) 
in years 
Grade 
Level 
Percent 
Female 
Population 
 
Dosage Setting Implementer 
Barnert et 
al. (2014) 
Journal Pre/Post,  
No Control 
 29 
(29) 
14-18 
(16.3) 
n/a 0.0 Incarcerated 
Youth 
 90 min x 10 
sessions, 
10 weeks 
Juvenile 
Correction 
Outside 
Interventionist, 
Trained 
Bergen-
Cico et al. 
(2015) 
Journal Pre/Post,  
Non-
Random 
 144 
(72) 
n/a 
(11.4) 
6th 51.0 General  4 min x 108 
sessions, 
36 weeks 
School Teacher, 
Trained 
Black & 
Fernando 
(2014) 
Journal Pre/Post, 
No Control 
 409 
(409) 
n/a K-6th n/a General  15 min x 15 
sessions, 
5 weeks 
School Outside 
Interventionist, 
Trained 
Bögels et 
al. (2008) 
Journal Pre/Post, 
No Control 
 14 
(14) 
11-17 
(14.4) 
Primary-
High 
School 
42.9 Externalizing 
Disorders 
(e.g., ADHD, 
ODD, CD) 
 90 min x 8 
sessions, 
8 weeks 
Clinic Mental Health 
Provider, 
Trained 
Britton et 
al. (2014) 
Journal Pre/Post, 
Group 
Random 
 101 
(52) 
n/a 
(11.8) 
6th 45.5 General  15 min x 30 
sessions, 
6 weeks 
School Teacher, 
Trained 
Broderick 
& Metz 
(2009) 
Journal Pre/Post, 
Non-
Random 
 137 
(120) 
16-19 
(17.3) 
11th-12th 
 
100 General  38 min x 6 
sessions, 
5 weeks 
School Outside 
Interventionist, 
Trained 
Flook et al. 
(2010) 
Journal Pre/Post, 
Random 
 64 
(32) 
7-9 
(8.2) 
2nd-3rd 54.7 General  30 min x 16 
sessions, 
8 weeks 
School Outside 
Interventionist, 
Trained 
Flook et al. 
(2015) 
Journal Pre/Post,  
Group 
Random 
 68 
(30) 
n/a 
(4.7) 
Preschool 50.0 General  25 min x 24 
sessions, 
12 weeks 
School Outside 
Interventionist, 
Trained 
Haydicky 
et al. 
(2012) 
Journal Pre/Post, 
Non-
Random 
 60 
(28) 
12-18 
(13.8) 
n/a 0.0 LD (some 
comorbid 
ADHD or 
anxiety) 
 90 min x 20 
sessions, 
20 weeks 
Clinic Mental Health 
Provider, 
Trained 
Haydicky 
et al. 
(2015) 
Journal Pre/Post, 
No Control 
 18 
(18) 
13-18 
(15.5) 
n/a 27.8 ADHD  90 min x 8 
sessions, 
8 weeks 
n/a Outside 
Interventionist, 
Trained 
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Himelstein 
(2011) 
Journal Pre/Post, 
No Control 
 60 
(60) 
15-18 
(16.3) 
n/a 0.0 Incarcerated 
Youth 
 90 min x 8 
sessions, 
8 weeks 
Juvenile 
Correction 
Outside 
Interventionist, 
Training n/a 
Himelstein 
(2012) 
Journal Pre/Post, 
No Control 
 32 
(32) 
14-18 
(16.8) 
n/a 0.0 Incarcerated 
Youth 
 60 min x 10 
sessions, 
10 weeks 
Juvenile 
Correction 
Outside 
Interventionist, 
Training n/a 
Khalsa et 
al. (2012) 
Journal Pre/Post, 
Group 
Random 
 121 
(74) 
15-19 
(16.8) 
11th-12th 42.1 General  35 min x 28 
sessions, 
11 weeks 
School Outside 
Interventionist, 
Trained 
Klatt et al. 
(2013) 
Journal Pre/Post, 
No Control 
 41 
(41) 
n/a 
(8.5) 
3rd 61.0 General  45 min x 8 
sessions, 
8 weeks 
School Outside 
Interventionist, 
Trained 
Le & 
Prouxl 
(2015) 
Journal Pre/Post, 
No Control 
 34 
(34) 
14-18 
(n/a) 
n/a 24.0 Incarcerated 
Youth 
 60 min x 10 
sessions, 
5 weeks 
Juvenile 
Correction 
Outside 
Interventionist, 
Trained 
Leonard et 
al. (2013) 
Journal Pre/Post, 
Group 
Random 
 264 
(147) 
16-18 
(17.4) 
n/a 0.0 Incarcerated 
Youth 
 75 min x 10 
sessions, 
5 weeks 
Juvenile 
Correction 
Outside 
Interventionist, 
Trained 
Mendelson 
et al. 
(2015) 
Journal Pre/Post, 
Non-
Random 
 49 
(29) 
12-15 
(n/a) 
7th-8th 63.3 General  45 min x 12 
sessions, 
6 weeks 
School Outside 
Interventionist, 
Trained 
Metz et al. 
(2013) 
Journal Pre/Post, 
Non-
Random 
 216 
(129) 
n/a 
(16.5) 
10th-12th 65.7 General  20 min x 18 
sessions, 
16 weeks 
School Teacher, 
Trained 
Monteiro 
(2015) 
Dissertation Pre/Post, 
No Control 
 24 
(24) 
8-12 
(10.5) 
3rd-6th 45.8 General  45 min x 6 
sessions, 
2 weeks 
School Outside, 
Training n/a 
Napoli et 
al. (2005) 
Journal Pre/Post, 
Random 
 228 
(114) 
n/a 
(n/a) 
1st-3rd 47.4 General  45 min x 12 
sessions, 
24 weeks 
School Outside 
Interventionist, 
Trained 
Parker et 
al. (2014) 
Journal Pre/Post, 
Group 
Random 
 111 
(71) 
9-11 
(10.1) 
4th-5th 57.7 General  15 min x 20 
sessions, 
4 weeks 
School Teacher, 
Minimal 
Training 
Quach 
(2014) 
Dissertation Pre/Post, 
Random 
 198 
(54) 
12-15 
(13.2) 
7th-9th 62.1 General  45 min x 4 
sessions, 
4 weeks 
School Outside 
Interventionist, 
Trained 
Razza et al. 
(2015) 
Journal Pre/Post, 
Non-
Random 
 29 
(16) 
3-4 
(4.3) 
Preschool 41.0 General  20 min x 125 
sessions, 
25 weeks 
 
School Teacher, 
Trained 
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Ricard et 
al. (2013) 
Journal Pre/Post, 
Non-
Random 
 303 
(125) 
n/a 
(n/a) 
n/a 37.3 Alternative 
Education 
 45 min x 8 
sessions, 
4 weeks 
Alternativ
e School 
Outside 
Interventionist, 
Trained 
Ricarte et 
al. (2015) 
Journal Pre/Post, 
Random 
 90 
(45) 
6-13 
(8.9) 
1st-6th 45.6 General  15 min x 30 
sessions, 
6 weeks 
School unknown 
Rynczak 
(2011) 
Dissertation Pre/Post, 
Non-
Random 
 12 
(6) 
12-15 
(13.0) 
n/a 33.3 ADHD  50 min x 4 
sessions, 
4 weeks 
Clinic Outside 
Interventionist, 
Training 
unknown 
Schonert-
Reichl et 
al. (2015) 
Journal Pre/Post, 
Group 
Random 
 99 
(48) 
9-11 
(10.2) 
4th-5th 44.0 General  45 min x 12 
sessions, 
12 weeks 
School Teacher, 
Training 
unknown 
Semple et 
al. (2010) 
Journal Pre/Post, 
Random 
 25 
(13) 
9-13 
(n/a) 
3rd-7th 60.0 LD (Reading)  90 min x 12 
sessions, 
12 weeks 
Clinic Outside 
Interventionist, 
Training 
unknown 
van de 
Weijer-
Bergsma et 
al. (2012) 
Journal Pre/Post, 
No Control 
 10 
(10) 
11-15 
(13.4) 
n/a 50.0 ADHD  90 min x 8 
sessions, 
8 weeks 
Clinic Mental Health 
Provider, 
Trained 
van der 
Oord et al. 
(2012) 
Journal Pre/Post, 
No Control 
 22 
(22) 
8-12 
(9.6) 
n/a 27.0 ADHD  90 min x 8 
sessions, 
8 weeks 
Clinic Mental Health 
Provider, 
Trained 
Viglas 
(2015) 
Dissertation Post Only, 
Group 
Random 
 127 
(72) 
4-6 
(5.2) 
Kindergar
ten 
41.0 General  20 min x 18 
sessions, 
6 weeks 
School Outside 
Interventionist, 
Minimal 
Training 
Worth 
(2013) 
Dissertation Pre/Post, 
No Control 
 17 
(17) 
11-15 
(12.8) 
6th-8th 29.4 ADHD  30 min x 40 
sessions, 
8 weeks 
School School 
Counselor, 
Minimal 
Training 
Note. Tx = treatment/intervention group; ADHD = Attention-Deficit Hyperactivity Disorder; ODD = Oppositional Defiant Disorder; CD = Conduct Disorder; LD 
= Learning Disability; Pre/Post = Participants evaluated before and after intervention; Post Only = Participants only evaluated after intervention; No Control = 
the study did not include an intervention group; Non-Random = participants assigned to intervention or control group using methods that were not random (e.g., 
based on availability or schedule); Group Random = already established groupings of participants (e.g., classes) were randomly assigned to control or intervention 
groups; Random = Participants randomly assigned to control or intervention group; n/a = information not included in article; Trained = implementer was trained 
specifically to use mindfulness-based interventions 
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Table 1.2 Summary of Article Characteristics  
Characteristic k (%) n  (%)  
Total 32  (100%) 3,156  (100%)  
 Intervention -  1,987 (63%)  
 Control -  1,169 (37%)  
Publication Type      
 Journal 27  (84%) 2,778 (88%)  
 Dissertation 5 (16%) 378 (12%)  
Research Design      
 Pre/Post, No Control 12 (38%) 710 (22%)  
 Pre/Post, Group Random 6 (19%) 764 (24%)  
 Pre/Post, Random 5 (16%) 605 (19%)  
 Pre/Post, Non-Random 8 (25%) 950 (30%)  
 Post Only 1 (3%) 127 (4%)  
Participant Population      
 Externalizing Disorder 6 (19%) 93 (3%)  
 Learning Disability 2 (6%) 85 (3%)  
 Alternative School 1 (3%) 303 (10%)  
 Incarcerated 5 (16%) 419 (13%)  
 General Population 18 (56%) 2,256 (71%)  
Grade Level a      
 Pre-K/Kindergarten 3 (9%) 224 (7%)  
 Elementary b 6 (19%) 952 (30%)  
 Elementary/Middle 4 (13%) 161 (5%)  
 Middle c 5 (16%) 575 (18%)  
 Middle/High 6 (19%) 312 (10%)  
 High d 8 (25%) 932 (30%)  
Gender      
 Male -  1,551 (49%)  
 Female -  1,196 (38%)  
 n/a -  409 (13%)  
Setting      
 School  19 (60%) 2,273 (72%)  
 Alternative School  1 (3%) 303 (10%)  
 Juvenile Correction 5 (16%) 419 (13%)  
 Clinic 6 (19%) 143 (5%)  
 n/a 1 (3%) 18 (1%)  
Intervention Components      
 Meditation 32 (100%) 3,156 (100%)  
 Yoga/Movement 20 (63%) 2,149 (68%)  
 Body Scan 17 (53%) 1,832 (58%)  
 Informal Mindfulness 24 (75%) 2,357 (75%)  
 Therapy (CBT, DBT) 7 (22%) 685 (22%)  
 Parent Training 4 (13%) 64 (2%)  
Interventionist      
 Outside 20 (63%) 2,243 (71%)  
 Teacher/School Personnel 7 (22%) 717 (23%)  
 Mental Health Provider 4 (13%) 106 (3%)  
 n/a 1 (3%) 90 (3%)  
Homework      
 Yes 17 (53%) 1,713 (54%)  
 No 15 (47%) 1,443 (46%)  
Note. k = number of studies; n = number of participants; a = when grade not reported, grade level was 
estimated based on typical ages enrolled; b = Elementary: 1st-5th; c = Middle: 6th-8th; High: 9th-12th 
24 
 
 
 
in one study (n = 303), juvenile correction facilities in five studies (n = 419), and clinics in six 
studies (n = 143). Information about the intervention setting was not available in one study (n = 
18). The roles of interventionists included an outside interventionist (e.g., a graduate student 
researcher) in 20 studies (n = 2,243), teacher or school personnel in seven studies (n = 717), and 
a mental health provider in four studies (n = 106). The role of the interventionist was unclear in 
one of the studies (n = 90). Out of the 32 studies, 17 (n = 1,713) assigned or suggested 
homework, while 15 (n = 1,443) did not. 
Overall Effectiveness 
 We analyzed a total of 108 outcomes across the 32 studies to calculate the overall mean 
effect size. Table 1.3 provides an overview of the individual effect sizes across outcomes as well 
as the overall mean effect size. In order to allow for heterogeneity across outcomes, we chose to 
report the random-effects model (Borenstein et al., 2009). The overall mean effect size was 
statistically significant and in the small to medium range (Hedge’s g = 0.302, [0.245, 0.359], p < 
.001). The funnel plot (Figure 1.2) provides a visual representation of publication bias. The open 
circles represent the studies included in the analysis, while the closed circles illustrate the 
imputed studies that would be needed to balance the results. Based on the funnel plot, it appears 
that there is a slight publication bias, with five outcomes missing that have smaller effect sizes. 
When these outcomes are imputed, the overall effect size remains statistically significant 
(Hedge’s g = 0.271, [0.208, 0.334], p < .001). For statistically significant overall effect sizes, 
Rosenthal’s fail safe N indicates the number of outcomes with no effect that are needed in order 
to make the overall effect size become statistically non-significant. In this sample, there would 
need to be an additional 5,802 outcomes with no effect size to nullify the statistical significance. 
Orwin’s fail-safe N allows researchers to (a) determine how many missing studies would bring   
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Table 1.3 Article Outcome Characteristics and Effect Sizes 
 Study Measure Domain Source Hedge’s g [95% CI] p-value 
1 Barnert et al. (2014) HSR- Total Self-Regulation Self-Report 0.482 [0.11, 0.86] .012* 
TCS- Impulsiveness Inhibition Self-Report 0.180 [-0.18, 0.54] .324 
2 Bergen-Cico et al. (2015) ASRI- Total Self-Regulation Self-Report 0.349 [0.02, 0.68] .037* 
3 Black & Fernando (2014)- 
Mindful Schools Group 
Student Behavior Rubric- Paying Attention Attention Teacher 0.334 [0.19, 0.48] <.001* 
Student Behavior Rubric- Self-Control Inhibition Teacher 0.355 [0.21, 0.50] <.001* 
Black & Fernando (2014)- 
Mindful Schools+ Group 
Student Behavior Rubric- Paying Attention Attention Teacher 0.261 [0.11, 0.41] .001* 
Student Behavior Rubric- Self-Control Inhibition Teacher 0.348 [0.20, 0.50] <.001* 
4 Bögels et al. (2008) CBCL- Attention Attention Parent 0.154 [-0.38, 0.68] .568 
YSR- Attention Attention Self-Report 0.250 [-0.25, 0.75] .328 
SCRS Parent Form Self-Regulation Parent 0.358 [-0.19, 0.90] .199 
D2 Test of Attention Attention Direct 0.239 [-0.26, 0.70] .350 
5 Britton et al. (2014) YSR- Attention Attention Self-Report 0.112 [-0.28, 0.50] .573 
6 Broderick & Metz (2009) DERS- Total Self-Regulation Self-Report 0.288 [-0.22, 0.80] .269 
7 Flook et al. (2010) BRIEF Parent- Behavior Regulation  Self-Regulation Parent 0.095 [-0.39, 0.58] .700 
BRIEF Parent- Metacognition  Meta-cognition Parent 0.128 [-0.36, 0.61] .604 
BRIEF Teacher- Behavior Regulation  Self-Regulation Teacher 0.048 [-0.44, 0.53] .847 
BRIEF Parent- Metacognition  Meta-cognition Teacher 0.067 [-0.42, 0.55] .786 
8 Flook et al. (2015) Delay of Gratification Task Inhibition Direct 0.232 [-0.27, 0.73] .361 
DCCS- Post Switch Shifting Direct 0.413 [-0.18, 1.00] .169 
Flanker Fish Task Inhibition Direct -0.076 [-0.59, 0.43] .770 
TSC- Emotion Regulation Self-Regulation Teacher 0.354 [-0.13, 0.84] .152 
9 Haydicky et al. (2012)a BRIEF Parent- Inhibit  Inhibition Parent 0.264 [-0.24, 0.77] .303 
BRIEF Parent- Shift  Shifting Parent 0.333 [-0.17, 0.84] .195 
BRIEF Parent- Emotional Control  Self-Regulation Parent 0.104 [-0.40, 0.61] .683 
BRIEF Parent- Working Memory  Working Memory Parent 0.042 [-0.46, 0.54] .869 
10 Haydicky et al. (2015) Conners 3-SR- Hyperactivity/Impulsivity  Inhibition Self-Report 0.111 [-0.34, 0.57] .633 
Conners 3-P- Executive Functioning  Global EF Parent 0.333 [-0.13, 0.80] .161 
Conners 3-P- Hyperactivity/Impulsivity  Inhibition Parent 0.406 [-0.07, 0.88] .093 
Conners 3-P- Inattention  Attention Parent 0.702 [0.19, 1.21] .007* 
Conners 3-SR- Inattention Attention Self-Report -0.149 [-0.60, 0.31] .521 
11 Himelstein (2011) HSR- Total Self-Regulation Self-Report 0.248 [-0.03, 0.53] .085 
TCS- Impulsiveness Inhibition Self-Report 0.448 [0.16, 0.74] .003* 
12 Himelstein (2012) HSR- Total Self-Regulation Self-Report 0.529 [0.16, 0.90] .005* 
13 Khalsa et al. (2012) BASC-2 SRP- Attention Attention Self-Report 0.005 [-0.42, 0.43] .980 
BASC-2 SRP- Hyperactivity Inhibition Self-Report -0.108 [-0.53, 0.32] .619 
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14 Klatt et al. (2013) Conners 3-T (S)- Inattention Attention Teacher 0.520 [0.20, 0.85] .002* 
Conners 3-T (S)- Hyperactivity Inhibition Teacher 0.401 [0.08, 0.72] .013* 
15 Le & Prouxl (2015) HSR- Total Self-Regulation Self-Report 0.139 [-0.13, 0.40] .303 
Mind Wandering Attention Self-Report 0.210 [-0.19, 0.61] .302 
TCS- Impulsiveness Inhibition Self-Report 0.142 [-0.08, 0.36] .210 
16 Leonard et al. (2013) ANT- Accuracy Attention Direct 0.468 [0.19, 0.75] .001* 
ANT- Reaction Time Attention Direct 0.101 [-0.18, 0.38] .479 
17 Mendelson et al. (2015) SCS Teacher- Attention Attention Teacher 0.418 [-0.15, 0.98] .148 
SCS Teacher- Dysregulation Self-Regulation Teacher 0.823 [0.24, 1.41] .006* 
18 Metz et al. (2013) DERS- Total Self-Regulation Self-Report 0.322 [0.05, 0.60] .021* 
19 Monteiro (2015) BDEFS-CA Short Form- Total Global EF Parent -0.033 [-0.42, 0.35] .865 
SRQ-A- Total Self-Regulation Self-Report -0.446 [-0.85, -0.04] .032* 
WISC-III- Coding Attention Direct 1.519 [0.90, 2.14] <.001* 
WISC-III- Symbol Search Attention Direct 1.257 [0.70, 1.81] <.001* 
20 Napoli et al. (2005) ACTeRS- Attention Attention Teacher 0.487 [0.20, 0.77] .001* 
TEA-Ch- Selective Attention Attention Direct 0.598 [0.31, 0.88] <.001* 
TEA-Ch Sustained Attention Attention Direct 0.134 [-0.15, 0.42] .349 
21 Parker et al. (2014) TRF- Attention Attention Teacher 0.151 [-0.24, 0.54] .444 
Flanker Fish Task Inhibition Direct 0.512 [0.08, 0.94] .020* 
22 Quach (2014) AOSPAN- Total Working Memory Direct 0.588 [0.20, 0.97] .003* 
23 Razza et al. (2015) CBQ- Attention Attention Parent -0.332 [-1.05, 0.39] .364 
CBQ- Inhibitory Control Inhibition Parent 0.301 [-0.42, 1.02] .410 
HTKS Task Inhibition Direct 0.985 [0.23, 1.74] .011* 
Leiter-R- Focused Attention Attention Direct -0.591 [-1.32, 0.14] .111 
Leiter-R- Lack of Attention/Impulsivity  Inhibition Direct 0.377 [-0.34, 1.10] .303 
Pencil Tapping Test Inhibition Direct 0.250 [-0.46, 0.96] .493 
Toy Wait Task Inhibition Direct 0.398 [-0.32, 1.12] .278 
Toy Wrap Task Inhibition Direct 0.223 [-0.49, 0.94] .541 
24 Ricard et al. (2013) Y-OQ-30.2 Parent- Hyper/Distract Inhibition Parent 0.539 [0.31, 0.77] <.001* 
Y-OQ-30.2 Self-Report- Hyper/Distract Inhibition Self-Report 0.255 [0.03, 0.48] .029* 
25 Ricarte et al. (2015) Faces-R Attention Direct -0.154 [-0.56, 0.26] .463 
TMT- Part A Attention Direct 0.230 [-0.18, 0.64] .272 
TMT- Part B Shifting Direct 0.083 [-0.33, 0.49] .692 
WISC-III- Digit Span Working Memory Direct 0.644 [0.22, 1.07] .003* 
26 Rynczak (2011) CBCL- Attention Attention Parent 1.787 [0.52, 3.05] .006* 
CAS- Attention Attention Direct 0.785 [-0.31, 1.88] .158 
CAS- EF/Planning Meta-cognition Direct 0.268 [-0.78, 1.32] .617 
CASS-R-L- Inattention Attention Self-Report 0.710 [-0.37, 1.79] .199 
CPRS-R-L- Hyperactivity/Impulsivity Inhibition Parent 0.806 [-0.29, 1.90] .148 
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CRPS-R-L- Inattention Attention Parent 0.540 [-0.53, 1.61] .321 
Conners 3-SR- Hyperactivity/Impulsivity Inhibition Self-Report 0.797 [-0.30, 1.89] .153 
TMT- Part A Attention Direct 0.825 [-0.27, 1.92] .140 
TMT- Part B Shifting Direct 0.257 [-0.79, 1.31] .632 
YSR- Attention Attention Self-Report -0.245 [-1.29, 0.80] .647 
27 Schonert-Reichl et al. 
(2015) 
Flanker Fish Task- Reverse Inhibition Direct -0.227 [-0.62, 0.17] .257 
Flanker Fish Task- Switch Shifting Direct -0.079 [-0.48, 0.32]  .698 
Hearts & Flowers- Congruent/Incongruent Shifting Direct -0.209 [-0.60, 0.18] .296 
28 Semple et al. (2010) CBCL- Attention Attention Parent 0.402 [-0.45, 1.25] .353 
29 van de Weijer-Bergsma et 
al. (2012) 
YSR- Attention Attention Self-Report 0.422 [-0.17, 1.02] .166 
CBCL- Attention (mother) Attention Parent 0.082 [-0.49, 0.65] .778 
CBCL- Attention (father) Attention Parent 0.526 [-0.11, 1.16] .106 
TRF- Attention Attention Teacher 0.267 [-0.39, 0.93] .428 
BRIEF Parent- Metacognition (mother) Meta-cognition Parent -0.226 [-0.80, 0.35] .442 
BRIEF Parent- Metacognition (father) Meta-cognition Parent 0.829 [0.13, 1.53] .021* 
BRIEF Teacher- Metacognition  Meta-cognition Teacher 0.207 [-0.45, 0.86] .535 
BRIEF Parent- Behavior Regulation (mother) Self-Regulation Parent -0.139 [-0.71, 0.43] .633 
BRIEF Parent- Behavior Regulation (father) Self-Regulation Parent 0.111 [-0.48, 0.70] .713 
BRIEF Teacher- Behavior Regulation Self-Regulation Teacher 0.389 [-0.29, 1.07] .259 
SAD- Misses Attention Direct 0.328 [-0.26, 0.91] .271 
SAD- False Alarms Inhibition Direct 0.000 [-0.57, 0.57] 1.000 
SAA- Misses Attention Direct 0.205 [-0.37, 0.78] .484 
SAA- False Alarms Inhibition Direct 0.436 [-0.16, 1.03] .153 
30 van der Oord et al. (2012) DBDRS Parent- Inattention Attention Parent 0.750 [0.25, 1.25] .004* 
DBDRS Parent- Impulsivity Inhibition Parent 0.788 [0.28, 1.30] .003* 
DBDRS Teacher- Inattention Attention Teacher 0.383 [-0.08, 0.84] .102 
DBDRS Teacher- Impulsivity Inhibition Teacher -0.065 [-0.51, 0.38] .772 
31 Viglas (2015) HTKS Task Inhibition Direct 0.584 [0.23, 0.94] .001* 
32 Worth (2013) SCWT- Color Word Score Inhibition Direct 1.042 [0.47, 1.61] <.001* 
SCWT- Interference Score Inhibition Direct -0.038 [-0.49, 0.42] .869 
TMT- Part A Attention Direct 1.363 [0.72, 2.01] <.001* 
TMT- Part B Shifting Direct 1.443 [0.78, 2.11] <.001* 
Conners 3-T- Inattention Attention Teacher 0.761 [0.24, 1.28] .004* 
Conners 3-T- Hyperactivity/Impulsivity Inhibition Teacher 0.280 [-0.18, 0.74] .236 
 Overall Effect Size    0.302 [0.25, 0.36] <0.001* 
Note. HSR = Healthy Self-Regulation Scale; TCS = Teen Conflict Survey; ASRI = Adolescent Self-Regulatory Inventory; CBCL = ASEBA Child Behavior 
Checklist; YSR = ASEBA Youth Self-Report; SCRS = Self-Control Rating Scale; DERS = Difficulties in Emotion Regulation Scale; BRIEF = Behavior Rating 
Inventory of Executive Function; DCCS = Dimensional Change Card Sort task; TSC = Teacher-Rated Social Competence Scale; Conners 3-SR = Conners 3rd 
Edition-Self-Report; Conners 3-P = Conners 3rd Edition-Parent; BASC-2 SRP = Behavior Assessment System for Children, 2nd Edition Self-Report of 
Personality; Conners 3-T (S) = Conners 3rd Edition-Teacher Short Form; ANT = Attention Network Test; SCS = Social Competence Scale; BDEFS-CA = 
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Barkley Deficits in Executive Functioning Scale for Children and Adolescents; SRQ-A = Academic Self-Regulation Questionnaire; WISC-III = Wechsler 
Intelligence Scale for Children, 3rd Edition; ACTeRS = ADD-H Comprehensive Teacher Rating Scale, 2nd Edition; TEA-Ch = Test of Everyday Attention for 
Children; TRF = ASEBA Teacher Report Form; AOSPAN = Automated Operation Span Task; CBQ = Children’s Behavior Questionnaire; HTKS = Head Toes 
Knees Shoulders; Leiter-R = Leiter International Performance Scale Revised; Y-OQ-30.2 = Youth Outcome Questionnaire-Short Form; Faces-R = Perception of 
Differences Test-Faces; TMT = Trail Making Test; CAS = Cognitive Assessment System; CASS-R-L = Conners Wells Adolescent Self Report Scale Revised- 
Long Form; CPRS-R-L = Conners Parent Rating Scale Revised-Long Form; SAD = Sustained Attention Dots; SAA = Sustained Attention Auditory; DBDRS = 
Disruptive Behavior Disorders Rating Scale; SCWT = Stroop Color and Word Test 
* = significant at the .05 level; a = Data retrieved from Haydicky, 2010 
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Figure 1.2 Funnel Plot of Observed and Imputed Outcomes  
Note. Open circles = Outcomes included in the analysis; Closed circles = Imputed 
 outcomes needed to balance the results; Open diamond = Observed overall effect size; 
 Closed diamond = Imputed overall effect size 
 
the overall effect to a specified level other than zero; and (b) specify the mean effect in missing 
studies as a value other than zero. In this sample, there would need to be an additional 494 
outcomes with no effect (Hedge’s g = 0.000) to bring the overall effect size to a trivial value of 
Hedge’s g = 0.054. 
Moderators of Effectiveness 
 We assessed the moderating effects of ten categorical (Table 1.4) and five continuous 
(Table 1.5) variables across the following characteristics: study design, participants, intervention, 
and outcome. Regarding study design, we analyzed three categorical moderators (publication 
type, control group, and research design). Both the publication type (Q(1) = 7.37, p = .007) and 
the research design used (Q(4) = 13.65, p = .008) significantly influenced the overall effect size. 
Dissertations (Hedge’s g = 0.64, [0.38, 0.91], p < .001) reported significantly higher effect sizes 
compared to studies from peer-reviewed journals (Hedge’s g = 0.27, [0.22, 0.32], p < .001).  
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Table 1.4 Effect Sizes of Categorical Moderators 
 
 Moderator k Hedge’s g 95% CI p-value Q df 
Qp-
value 
Study 
Characteristics 
Publication Type     7.37 1 .007* 
 Journal 86 0.27 [0.22, 0.32] <.001    
 Dissertation 22 0.64 [0.38, 0.91] <.001    
Control Group     2.06 1 .151 
 Yes 57 0.26 [0.18, 0.34] <.001    
 No 51 0.34 [0.26, 0.43] <.001    
Research Design     13.65 4 .008* 
 Pre/Post, No Control 51 0.34 [0.26, 0.43] <.001    
 Pre/Post, Group Random 14 0.12 [-0.02, 0.25] .087    
 Pre/Post, Random 13 0.28 [0.13, 0.42] <.001    
 Pre/Post, Non-Random 28 0.34 [0.24, 0.44] <.001    
 Post Only 2 0.66 [0.33, 0.98] <.001    
Participant 
Characteristics 
Participant Population     3.85 4 .427 
 Externalizing Disorder 43 0.39 [0.26, 0.51] <.001    
 Learning Disability 5 0.20 [-0.04, 0.44] .099    
 Alternative School 2 0.40 [0.12, 0.68] .005    
 Incarcerated 10 0.27 [0.17, 0.37] <.001    
 General Population 48 0.27 [0.18, 0.35] <.001    
Grade Level     5.27 5 .384 
 Pre-K/Kindergarten 13 0.26 [0.07, 0.46] .009    
 Elementary 18 0.27 [0.18, 0.36] <.000    
 Elementary/Middle 13 0.38 [0.09, 0.67] .010    
 Middle 10 0.61 [0.31, 0.90] <.001    
 Middle/High 38 0.28 [0.18, 0.38] <.001    
 High 16 0.28 [0.19, 0.37] <.001    
Intervention 
Characteristics 
Homework Assigned/Suggested     4.53 1 .033* 
 Yes 63 0.36 [0.29, 0.42] <.001    
 No 45 0.23 [0.13, 0.33] <.001    
Implementer Role     1.41 3 .703 
 Outside Interventionist 56 0.33 [0.26, 0.40] <.001    
 Teacher/School Personnel 22 0.31 [0.12, 0.50] .001    
 Mental Health Provider 26 0.26 [0.15, 0.37] <.001    
 Not Available 4 0.20 [-0.13, 0.53] .232    
Intervention 
Components 
Yoga/Movement     0.00 1 .981 
 Yes 62 0.31 [0.24, 0.37] <.001    
 No 46 0.30 [0.19, 0.42] <.001    
Body Scan     2.27 1 .132 
 Yes 59 0.28 [0.23, 0.33] <.001    
 No 59 0.38 [0.26, 0.50] <.001    
Informal Mindfulness     0.13 1 .720 
 Yes 75 0.31 [0.25, 0.37] <.001    
 No 33 0.28 [0.15, 0.42 <.001    
Therapy (e.g., CBT, DBT)     1.16 1 .283 
 Yes 26 0.35 [0.25, 0.46] <.001    
 No 82 0.29 [0.22, 0.35] <.001    
Parent Training     0.32 1 .570 
 Yes 27 0.27 [0.17, 0.38] <.001    
 No 81 0.31 [0.24, 0.38] <.001    
Outcome 
Characteristics 
Outcome Construct     5.05 6 .538 
 Global/General EF 2 0.13 [-0.23, 0.48] .489    
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 Attention 41 0.36 [0.25, 0.46] <.001    
 Inhibition 32 0.31 [0.22, 0.39] <.001    
 Working Memory 3 0.45 [0.11, 0.80] .010    
 Shifting 7 0.27 [-0.09, 0.63] .142    
 Meta-Cognition 6 0.16 [-0.10, 0.41]  .233    
 Emotional/Self-Regulation 17 0.24 [0.11, 0.36] .000    
Outcome Type     1.34 1 .246 
 Behavioral 38 0.37 [0.23, 0.51] <.001    
 Perception 70 0.28 [0.23, 0.34] <.001    
Outcome Source     6.10 3 .107 
 Self-Report 23 0.21 [0.12, 0.30] <.001    
 Parent 27 0.31 [0.18, 0.43] <.001    
 Teacher 20 0.33 [0.27, 0.40] <.001    
 Direct Assessment 38 0.37 [0.23, 0.51] <.001    
Note. k = number of outcomes within each level of categorical moderator; Hedge’s g = effect size for outcome within a given 
category/level; CI = confidence interval; p-value = probability value for effect size of a given categorical moderator; Q = 
tests for heterogeneity between moderators in a given level/category; Qp = probability value for Q-statistic; * = indicates a 
significant difference at the .05 level between moderators within a given level/category 
 
 
 
 
Table 1.5 Effect Sizes of Continuous Moderators 
Moderator k B0 B1 95% CI (B1) z(B1) p-value 
Estimated Mean Age 108 0.288 0.001 [-0.014, 0.017] 0.15 .878 
% Female Participants 104 0.326 -0.001 [-0.004, 0.003] -0.37 .710 
% White Participants 49 0.307 0.001 [-0.002, 0.004] 0.91 .365 
Number of Sessions 108 0.311 -0.001 [-0.003, 0.002] -0.42 .674 
Total Minutes 108 0.335 0.000 [-0.000, 0.000] -0.79 .428 
Duration in Weeks 108 0.341 -0.004 [-0.013, 0.005] -0.90 .366 
Note. k = number of outcomes; B0 = intercept; B1 = slope of moderator; CI = confidence interval; 
z(B1) = z statistic for B1; p-value = probability value for moderator variable 
 
 
While there were no significant differences noted between studies that used a control group 
versus those that did not, there was significant variability between the more specific research 
designs. In particular, the mean effect size of outcomes from studies that employed a pre/post 
design with group-based randomization did not reach significance (Hedge’s g = 0.12, [-0.02, 
0.25], p = .087). We also ran a meta-regression that included both publication type (with journal 
as referent group) and research design (with pre/post random as referent group) to investigate the 
interaction effect between publication type and research design. For example, we were interested 
in whether the significant variability between dissertations and journal articles could be 
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attributable to research design or vice versa. When controlling for the other, the difference 
between publication types remained significant (Bs = 0.25, p = .004), while the variability 
between research design was no longer significant (Q(4) = 6.10, p  = .192).  
 For participant characteristics, we assessed the variability within two categorical 
(population, grade level) and two continuous (age, percent female, percent White) moderators. 
There was no significant variability within any of the participant characteristics. It is important to 
note that there was a high number of missing data for race/ethnicity, with data available for only 
49 of the total 108 outcomes. Also, while the variability between participant population was not 
significant, the mean effect size identified for students with a learning disability did not reach 
significance (Hedge’s g = 0.20, [-0.04, 0.44], p = .099). However, a limited number of studies (n 
= 2) and outcome measures (k = 5) were available for this population.  
For intervention characteristics, we analyzed the moderating effects of two categorical 
(homework, implementer role) and three continuous (number of sessions, total minutes, duration 
in weeks) variables. The only significant variability was within the homework moderator (Q(6) = 
4.53, p = .033). Interventions that assigned or suggested home practice (Hedge’s g = 0.36, [0.29, 
0.42], p <.001) resulted in significantly higher mean effect sizes compared to those that did not 
assign or suggest homework (Hedge’s g = 0.23, [0.13, 0.33], p < .001). We also examined five 
categorical intervention components (yoga/movement, body scan, informal mindfulness, therapy 
[e.g., MBCT, DBT], parent training). There were no significant differences in effect sizes 
regardless of whether each of these components was present or not. 
Finally, we examined the variability of mean effect sizes across three categorical 
outcome characteristics (construct, type, source). There were no significant variabilities within 
these moderator variables. However, within the outcome construct, some mean effect sizes of 
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constructs remained significant while others did not. Specifically, the mean effect sizes for 
global EF (Hedge’s g = 0.13, [-0.23, 0.48], p = .489), shifting (Hedge’s g = 0.27, [-0.09, 0.63], p 
= .142), and meta-cognition (Hedge’s g = 0.16, [-0.10, 0.41], p = .233) were not significant, 
while the mean effect sizes for attention (Hedge’s g = 0.36, [0.25, 0.46], p < .001), inhibition 
(Hedge’s g = 0.31, [0.22, 0.39], p < .001), working memory (Hedge’s g = 0.45, [0.11, 0.80], p = 
.010), and emotional/self-regulation (Hedge’s g = 0.24, [0.11, 0.36], p < .001) were significant.  
Sensitivity Analysis 
 We performed a sensitivity analysis to explore the impact of the decisions we made 
during analysis. First, the initial results indicated that outcomes from analyses that used only 
post-tests (k = 2) had higher effect sizes than studies that included a pre- and post-test. As EF 
skills develop rapidly in childhood, we were interested in whether the mean overall effect size 
would be affected when these outcomes were excluded. The resulting mean effect size was 
similar without these outcomes (Hedge’s g = 0.295, [0.24, 0.35], p <.001) suggesting the 
inclusion of these studies did not significantly influence the results. To investigate whether or not 
any individual outcome affected the overall mean effect size, we ran an analysis that individually 
removed each outcome. The resulting overall mean effect sizes with one outcome removed were 
all significant at the p < .001 level and ranged from Hedge’s g 0.293 to 0.309. This suggests that 
outliers did not significantly impact the overall effect size. While we intentionally chose to 
include each relevant outcome across studies based on recommendations from Lambert (1995), 
we were interested to see if including an average effect size from each study would influence our 
results. Using this method of analysis, we obtained a small to medium, significant overall mean 
effect size (Hedge’s g = 0.287, [0.20, 0.37], p < .001) that was similar to our reported estimate. 
Using this methodology, we re-analyzed the impact of removing one complete study. Again, 
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there were no significant differences in mean overall effect sizes when an entire study was 
removed (Hedge’s g range = 0.273 – 0.306, p’s all < .001). 
Discussion 
 In the current study, our aim was to provide a more comprehensive understanding of the 
effectiveness of MBIs on developing the EF skills of children and youth. We used meta-analysis 
to examine general characteristics, overall effectiveness, and potential moderators of 
effectiveness for 108 outcomes across 32 studies. Consistent with previous meta-analyses 
investigating the effect of MBIs on general outcomes for children (e.g., Zenner et al., 2014; 
Zoogman et al., 2014), our results revealed a significant, small to medium overall mean effect 
size (Hedge’s g = 0.30) for EF outcomes.  
Moderators of Effectiveness 
 In addition to the overall effectiveness, we were interested in exploring how different 
aspects of studies influence overall effectiveness. We used subgroup analyses and meta-
regression to explore moderators of effectiveness related to study design, participant, 
intervention, and outcome characteristics. Both the presence and absence of moderating variables 
can provide important information to help us better understand the subtleties of effectiveness. 
  Study design characteristics. In terms of study design, the effect sizes did not differ 
significantly for studies that used a control group versus those that did not, but there was 
significant effect size variation depending on specific research design. However, when 
controlling for publication type, this variability was no longer significant suggesting that the 
variation within research designs can be accounted for based on publication type. Focusing 
specifically on publication type, dissertations in our analyses reported significantly higher effect 
sizes compared to journal articles. This finding is contrary to other research that has 
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demonstrated effect sizes for journal articles were nearly double that of dissertations (McLeod & 
Weisz, 2004). The authors of that study concluded that the differences were not due to 
methodological differences with dissertations meeting the same rigorousness as journal articles. 
It remains unclear why the reverse relationship was observed in our sample.  
 Participant characteristics. Another notable finding was that the effectiveness of MBIs 
did not differ depending on participant characteristics, including age, grade level, gender, racial 
diversity, and clinical population. Previous studies have demonstrated the universal feasibility of 
MBIs with diverse groups of children (Burke, 2009). Our findings extend these previous results 
and suggest that MBIs can be effective for children and youth irrespective of age, gender, racial 
diversity, grade level, and clinical population. The effectiveness of MBIs regardless of 
participant demographics is supported by a previous meta-analysis looking at general outcome 
measures (Zoogman et al., 2014). However, the same meta-analysis found that MBIs are more 
effective with children from clinical compared to non-clinical populations (Zoogman et al., 
2014). Our results suggest that for EF outcomes specifically, MBIs are equally effective 
regardless of whether the children are sampled from the general population or a clinical 
population. This finding implies that children benefit similarly from MBIs in terms of EF 
outcomes regardless of sample population. Although there was not statistically significant 
variability based on sample population, the specific mean effect size for outcomes that included 
students with learning disabilities did not reach statistical significance. This finding should be 
interpreted with caution, however, as there were only 85 students across two studies that were 
identified as having a learning disability. It is unclear whether the lack of significance was due to 
inadequate numbers or a true difference in effectiveness. 
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 Intervention characteristics. We also investigated moderators associated with 
intervention characteristics. The mean effect size did not vary depending on the role of the 
interventionist. This finding suggests that interventions implemented by outside interventionists 
(e.g., researchers), teachers, and mental health providers are equally effective at improving EF 
skills. Furthermore, effect sizes did not vary significantly based on dosage as measured by the 
total number of sessions, duration in weeks, or total minutes. This finding was consistent with 
previous research on MBIs with children (Zoogman et al., 2014). However, while Zoogman and 
colleagues (2014) did not find a significant impact of recommended outside mindfulness 
practice, our results did indicate a significantly higher mean effect size for outcomes from 
interventions that suggested home practice compared to those that did not. The previous meta-
analysis included a broader range of outcomes so it may be that the development of EF skills is 
more likely to benefit from additional home practice compared to other outcomes (e.g., mental 
health measures). Finally, all of the included studies incorporated mindfulness meditation in the 
intervention along with other intervention components. We were interested to see if the inclusion 
of other practices typically associated with MBIs influenced outcomes. Our results demonstrated 
that the mean effect size was consistent across outcomes from studies regardless of whether or 
not they included the following components: yoga, body scan, informal mindfulness, therapy 
(e.g., MBCT, DBT), or parent training. 
 Outcome characteristics. Our study did not identify any significant variability within 
outcome moderators suggesting that MBIs result in similar effect sizes regardless of the 
construct being measured, the source of data, or whether the outcome was reported or directly 
assessed. The lack of statistical variability in outcome construct differed from a previous 
systematic review that reported differences based on the specific EF construct being measured 
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(Gallant, 2016). There are several explanations of the differences in findings. First, Gallant 
(2016) included only adult populations while our review focused only on child populations. EF 
skills develop rapidly in childhood (CDCHU, 2011) and therefore may be more susceptible to 
intervention compared to their relative stability in average adult populations regardless of 
construct. This possibility is supported based on a more in-depth analysis provided by Gallant 
(2016) indicating that studies including populations experiencing the most changes in cognitive 
abilities (i.e., cognitive decline for older adults) reported direct improvements in shifting abilities 
as a result of MBIs while the average adult population did not. Another possible explanation for 
the difference in construct variability may be related to the method of analysis. In the study by 
Gallant (2016), results were categorically organized as either having an effect or not and 
qualitatively analyzed. Our study used meta-analysis to aggregate outcome effect sizes and did 
not find significant variability between outcome constructs. However, a qualitative interpretation 
of the results might suggest that there is variability based on outcome construct as some 
constructs resulted in significant effect sizes (i.e., attention, inhibition, working memory, 
emotional/self-regulation), while others did not (i.e., global EF, shifting, meta-cognition). This 
finding emphasizes the importance of including statistical analysis of results rather than relying 
solely on a qualitative review to better understand the significance of moderators on 
effectiveness. 
Implications and Future Directions 
 Based on our findings, there are several important implications for research and practice. 
EF skills develop rapidly in childhood (CDCHU, 2011) and form a critical foundation for more 
complex skills (Hoffman et al., 2012). While previous studies have emphasized the importance 
of MBIs for mental health outcomes and with clinical populations (Zoogman et al., 2014), our 
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study found that the sample population does not significantly impact the effectiveness of MBIs 
on EF outcomes. This finding reiterates the importance of providing MBIs across child 
populations to help support the development of EF skills for all children. Importantly, our study 
did not find a significant effect size for outcomes that included students with learning 
disabilities. However, there were minimal data available that included this population. 
Furthermore, there were other populations of children that were not represented by any of the 
available studies (e.g., developmental disabilities, internalizing disorders). Future studies should 
include underrepresented populations to better understand the effectiveness of MBIs on EF 
development with a wider variety of children. 
 In terms of the components of MBIs that are important to include, our study investigated 
the differential effects of various components typically associated with mindfulness practice, 
including yoga/mindful movement, body scans, informal mindfulness (e.g., paying attention 
while eating), therapies (e.g., MBCT, DBT), and parent training. Our results suggest that the 
effectiveness of MBIs for EF development was not associated with the specific components 
included. However, it is important to consider that certain populations were more likely to 
receive specific components compared to others. For example, while only one of the studies that 
included non-clinical populations provided an established therapy, such as MBCT or DBT, half 
of the studies with clinical populations did. It may be that the match between population and 
intervention is important and future studies should consider this possibility. 
 Another important implication of our results is the finding that home practice increases 
the effectiveness of MBIs for EF outcomes. Limited information was provided across studies 
about the extent of home practice suggested as well as how much was actually completed by 
participants. Consequently, we were unable to determine whether the amount or type of home 
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practice affects EF outcomes. It would be helpful for future studies to more explicitly describe 
the suggested home practice as well as provide details about the degree to which home practices 
are used by participants. Regardless, our results suggest that when implementing MBIs with 
children and youth, it is important to provide suggestions and resources for home practice when 
possible in order to more effectively improve EF outcomes. 
 Along with the structure of interventions, it also is necessary to consider the delivery in 
practice. There are often concerns about the implementation of interventions in natural settings 
where there may be barriers, such as a lack of time available specifically for the intervention 
(Forman, Olin, Eaton, Crowe, & Saka, 2009). Our results suggest that for EF outcomes, MBI 
dosage (i.e., total number of minutes, number of weeks, number of sessions) does not 
significantly impact effectiveness. This provides support for the potential impact of MBIs 
regardless of variation in length and duration.  Another concern with the practicality of 
implementing MBIs in natural settings is that, while the intervention may be effective when 
implemented by a trained outside interventionist (e.g., the researcher), it may not be as effective 
when implemented by caregivers (e.g. teachers) in the natural environment due to factors such as 
motivation or training (Forman et al., 2009). Our findings suggest the role of the interventionist 
does not significantly affect the effectiveness of MBIs on EF outcomes, supporting the use of 
MBIs in natural settings such as classrooms. While we had hoped to explore the effect of training 
on outcomes, there were not enough studies where interventionists received minimal-to-no 
training to be able to investigate the importance of direct training versus replication from a 
manual. Furthermore, the majority of studies did not provide sufficient details about the intensity 
of interventionist training needed to parse out more detailed training effects (e.g., amount of 
training necessary). Future studies should explore the importance of interventionist training and 
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how much is necessary to ensure effective implementation. It also would be beneficial for 
research to consider to the motivation of those individuals responsible for implementing the 
intervention to investigate if this impacts the effectiveness. 
Limitations 
 There are several limitations present in our study that should be recognized. First, our 
study had limitations related to those that were present in the investigations that were reported in 
the publications reviewed (i.e. primary studies). One limitation of primary studies is that some 
authors did not provide adequate data to be able to compute all effect sizes. For example, the 
authors may list only the data for comparisons that are significant and simply state that the other 
measures were not significant without listing the values. This is problematic when attempting to 
include comprehensive data and can skew meta-analysis results in favor of higher effect sizes. 
Another limitation of primary studies is that there often is not enough information listed to 
compute subgroup analysis for groups based on aspects such as gender, race, or age. Many 
studies may include averages for these factors, but do not include the actual data for subgroups 
as there are often not enough participants in each group to run statistical tests. However, meta-
analysis can be used to accumulate findings from across studies making these computations 
worthwhile if studies have included information from these subgroups. One way to target both of 
these concerns would be for primary studies to include a raw data table with information for each 
group. 
 Along with limitations present in primary studies, there also were limitations and 
decisions made directly related to our meta-analysis that likely influenced our findings. In 
conducting meta-analyses, there are many subjective decisions that must be made throughout the 
process. For example, we chose to include all relevant outcomes across studies rather than 
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alternatives, such as calculating an average effect size from each study or focusing on one 
outcome at random from each study. We chose this option based on recommendations from 
Lambert (1995). We also chose to include all relevant effect sizes even if they represented the 
extreme end of the spectrum (i.e., outliers), either positively or negatively. While these decisions 
may have had an impact on the final results, we attempted to address this limitation by being 
transparent in our reporting of methods as well as using sensitivity analysis to explore the impact 
of our decisions on the final results. Based on our sensitivity analysis, these decisions did not 
significantly impact our results. 
 Another decision we made that influenced our results was to include only articles 
published in peer-reviewed journals and dissertations. Some meta-analyses also choose to 
include studies that are considered “file drawer” studies, or those that have been completed but 
not yet published. In 1979, Rosenthal defined the “file drawer problem” being the possibility that 
“journals are filled with the 5% of the studies that show Type I errors, while the file drawers are 
filled with the 95% of the studies that show nonsignificant results” (p. 638). We attempted to 
control for this limitation by testing for publication bias and reporting the number of outcomes 
with no effect needed to make the overall effect size non-significant (Bornstein et al., 2009). 
While including “file drawer” studies may have influenced our results, our sensitivity analysis 
suggests that it would be unlikely to lead to significant changes in our overall effect size. 
Conclusion 
 Theoretical models suggest a possible link between EF development and MBIs. While 
this relationship has been explicitly investigated in adult populations (Gallant, 2016), our study is 
the first meta-analysis that directly explores this possibility in child populations. Importantly, our 
results suggest that the effectiveness of MBIs for improving EF skills for children was not 
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dependent on implementation factors, such as the role of the interventionist or the dosage of the 
intervention. Furthermore, our results suggest that MBIs can be effective at improving EF and 
related skills for children diverse in age, gender, race/ethnicity, and clinical population. In fact, 
the only intervention or participant characteristic that we found to be a significant moderator of 
effectiveness was the assignment of home practice, reiterating the importance of providing 
outside opportunities to continue developing mindfulness practice. Overall, these findings 
support the use of MBIs in natural settings that may include diverse populations and have limited 
time or trained facilitators available. Future research and practice should continue to explore the 
benefits of MBIs in supporting EF development for children and youth.  
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2. Enhancing executive function skills in preschoolers through a mindfulness-
based intervention: A randomized, controlled pilot study 
 Executive function (EF) skills, sometimes referred to as “the air traffic control system of 
the brain," are responsible for the focus, organization, and regulation of cognitive processing 
(Center on the Developing Child at Harvard University [CDCHU], 2011). EF skills include 
focusing attention, planning behaviors, inhibiting attention towards distractions, and making 
decisions based on incoming information. Importantly, individuals are not born with EF skills 
but rather these skills develop across the lifespan with the most dramatic growth occurring 
during the preschool years (i.e. ages 3-5; CDCHU, 2011). The development of EF skills in the 
preschool years is important as these skills form the foundation for school readiness and future 
academic achievement (Fitzpatrick, McKinnon, Blair, & Willoughby, 2014; Nesbitt, Farran, & 
Fuhs, 2015). 
 With the importance of EF skills for preschoolers’ learning and development, researchers 
have investigated how to promote these skills in children. Based on reviews of effective EF 
interventions, researchers have proposed that efforts may be most effective if they focus broadly 
on the role of executive functioning in physical and social-emotional development, include 
repetitive yet engaging activities, bring joy and pride to children, and promote social inclusion 
(Diamond, 2012; Diamond & Lee, 2011). One suggested approach to enhancing EF skills in 
preschoolers is through mindfulness-based interventions (MBIs; Diamond & Lee, 2011; Willis & 
Dinehart, 2014). Mindfulness refers to paying attention to the internal and external experiences 
of the present moment with acceptance and curiosity (Kabat-Zinn, 2003). In multiple studies of 
MBIs with school-aged children, researchers have reported significant improvements in EF skills 
(e.g., Flook et al., 2010; van de Weijer-Bergsma, Formsma, Bruin, & Bögels, 2012). Although 
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we know that the preschool years are a time of dramatic growth for EF skills and that MBIs can 
improve EF skills in older children, research on the effectiveness of MBIs with young children is 
limited. However, recent studies with preschoolers have demonstrated promising preliminary 
findings (Flook, Goldberg, Pinger, & Davidson, 2015; Razza, Bergen-Cico, & Raymond, 2015). 
In the current study, we aimed to contribute to this literature by studying the feasibility, 
acceptability, and effectiveness of Mini-Mind, an MBI developed specifically for preschoolers. 
Developmental Model of Executive Functions 
 Executive functioning is defined as a set of goal-oriented cognitive processes that are 
necessary in order for individuals to control and direct their thoughts and actions (Garon, Bryson, 
& Smith, 2008). Researchers have identified three core, interrelated EF skills (Best & Miller, 
2010; Garon et al., 2008; Miyake, Friedman, Emerson, Witzki, & Howerter, 2000): 
updating/working memory (i.e., holding, processing, and manipulating information), inhibiting 
(i.e., refraining from performing a natural response or behavior), and shifting (i.e., flexibly 
changing a behavioral response depending on the situation). Several developmental models of 
executive functioning have been introduced to assist researchers and practitioners in better 
understanding EF skills and related processes across childhood (e.g., Anderson, 2002; Best & 
Miller, 2010; Garon et al., 2008). Based on their comprehensive review of executive functioning 
in preschoolers, Garon and colleagues (2008) proposed a developmentally sensitive framework 
to explain the foundations and development of EF skills in early childhood (birth-5 years). We 
used this framework as a guiding model for our study.   
 Following the development of attentional capacity in infants, there are two major stages 
of EF skill development in children before age 5 (Garon et al., 2008). During the first stage 
(birth-2 years), the young child continues making gains in attention processes and also begins 
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developing basic EF skills. For example, a young child during this stage may be able to keep in 
mind one rule (working memory) to refrain from exhibiting a naturally occurring response 
(inhibition). The second stage (3-5 years) includes dramatic growth of more complex 
applications of the EF components including coordination of the multiple processes within an 
integrated central executive system. Children become more efficient at using a combination of 
EF skills and can coordinate these skills with other cognitive functions. A child during this stage 
will be able to hold and manipulate more complicated information in working memory, inhibit 
stronger responses, and combine working memory and inhibition to shift between relevant 
stimuli and appropriate responses. As these skills continue to develop, a child is able to combine 
them with processes such as emotional regulation to begin building self-regulatory skills, or the 
ability to actively decide to control thoughts, emotions, and behaviors (McClelland & Cameron, 
2012; Hoffman, Schmeichel, & Baddeley, 2012). 
Importance of Executive Function Skills 
 Each of the EF skills is essential as children progress through development. For example, 
consider an early education classroom environment. After free-play, a teacher asks children to 
put away their materials. A child must inhibit their natural response of wanting to continue with 
their free play activity and clean up their area. Next, the teacher instructs the children to either 
finish their small group project or join the rest of the students for circle time if their project is 
complete. The child must rely on working memory/updating to remember the directions while 
deciding which next step they should take. If the child normally joins circle time, he/she may 
have to shift from this response if his/her small group project is not finished. These opportunities 
for application of EF skills occur throughout the day impacting a child’s academic and social 
success (Holmes, Kim-Spoon, & Deater-Deckard, 2016; Nesbitt et al., 2015). As children 
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advance through grade school, these demands become more complex and require additional 
reliance on EF skills.  
 The importance of EF skill development has been repeatedly emphasized by researchers 
and practitioners (Blair & Diamond, 2008; Blair & Razza 2007; Fitzpatrick et al., 2014; Lin, 
Lawrence, & Gorrell, 2003; Moffitt et al., 2011; Nesbitt, Baker-Ward, & Willoughby, 2013; 
Nesbitt et al., 2015; Welsh, Nix, Blair, Bierman, & Nelson, 2010). In a survey of over 3,000 
kindergarten teachers, EF skills and related social behaviors were rated as more important for 
success in the kindergarten classroom than academic school readiness indicators, such as 
counting, naming shapes and colors, knowing the alphabet, using a pencil, and speaking English 
(Lin et al., 2003). Children entering a kindergarten classroom with higher EF skills were 
perceived by teachers as more prepared to learn and be successful. 
 This perceived relationship between school readiness and EF abilities has been supported 
consistently by research. Above and beyond intellectual ability, EF skills have been shown to be 
a meaningful predictor of academic achievement (Blair & Razza, 2007; Fitzpatrick et al., 2014). 
In fact, EF skills account for a significant proportion of the gap in school readiness observed 
between children from high and low socioeconomic status (SES) families (Fitzpatrick et al., 
2014; Nesbitt et al., 2013) as well as between racially diverse students (e.g., Nesbitt et al., 2013). 
This is likely due in part to the importance of EF skills in helping children maintain attention and 
involvement in classroom activities, avoid off-task and disruptive behaviors, and participate in 
learning activities that involve remembering information and performing sequential steps 
(Fitzpatrick et al., 2014; Nesbitt et al., 2015). In short, EF skills allow children to learn how to 
learn. Therefore, it is reasonable to posit that the development of EF skills during preschool 
supports future academic success. 
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 Along with academics, researchers have demonstrated an association between EF skill 
development and peer relations (Holmes et al., 2016; Verlinden et al., 2014). Lower EF abilities 
have been associated with a higher likelihood of being a bully, victim, or bully-victim in school-
age children (Verlinden et al., 2014), which is related to an array of long-lasting negative 
outcomes (e.g., Cornell, Gregory, Huang, & Fan, 2013). Furthermore, the relationship between 
peer relationships and EF abilities appears to be reciprocal, with longitudinal models suggesting 
that peer problems are related to delayed development of EF skills while higher EF skills in early 
childhood predict positive peer relationships in later childhood (Holmes et al., 2016). Research 
also suggests that the relationship between peer relations and EF skills is strongest for younger 
children (Holmes et al., 2016), highlighting the significance of the early development of 
executive functioning.  
 The importance of related processes that are built upon EF skills, such as self-regulation, 
also has been well documented in the literature (Blake, Piovesan, Montinari, Warneken, & Gino, 
2015; Crockett, Raffaelli, & Shen, 2006; Graziano, Kelleher, Calkins, Keane, & Brien, 2013; 
Moffitt et al., 2011). Self-regulation has been associated with an array of outcomes including 
prosocial behavior (Blake et al., 2015), healthy body image and body mass index (Graziano et 
al., 2013), and reduced risky behaviors in adolescents (Crockett et al., 2006). Finally, Moffitt and 
colleagues (2011) published a large-scale longitudinal study that highlighted the importance of 
early EF skill and self-regulation development for long-term outcomes. The results indicated 
that, independent of SES or general intellectual ability, lower ratings on self-control at age 10 as 
measured by parent, teacher, observer, and self-report were associated with future physical 
health problems and financial instability as well as higher rates of substance abuse and criminal 
activity in adulthood. 
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Interventions to Support EF Development 
 Based on the relationship of EF abilities to a variety of valued outcomes, researchers and 
policy makers have identified prevention and intervention efforts in the area of EF and related 
skills as public health and educational priorities (Jones, Greenberg, & Crowley, 2015; Moffitt et 
al., 2011). Interventions during the preschool years appear to be particularly beneficial because 
EF skills promote school readiness and set the stage for the development of other cognitive 
processes such as self-regulation and academic achievement (e.g., Nesbitt et al., 2013). As EF 
skills are highly influenced by contextual factors (Garon et al., 2008), early intervention efforts  
are thought to be especially beneficial for children with lower initial EF skill levels (e.g., 
Diamond, 2012) and those who are experiencing contextual factors associated with poor 
developmental outcomes (e.g., poverty, unstable family ecology; Fitzpatrick et al., 2014; 
Rhoades, Greenberg, Lanza, & Blair, 2011). 
 Researchers have provided a number of suggestions about how interventions can most 
effectively support EF skill development (e.g., Blair & Diamond, 2008; Nesbitt et al., 2013). 
Promoting attentional capacity is expected to support EF skill development because attention 
plays a crucial role in developing and utilizing other EF components (Garon et al., 2008). It is 
important to have repeated practice of challenging activities that are just beyond a child’s 
competence or skill level (i.e., Vygotsky’s [1978] “zone of proximal development”). This 
repeated practice should encourage social inclusion and be engaging and reinforcing (Diamond, 
2012). Interventions that train discrete EF skills (e.g., computer-based training focusing on 
working memory) have demonstrated narrow transferability, prompting researchers to suggest 
implementing interventions that focus on broader concepts while still incorporating EF skills 
(Diamond, 2012). Examples include social-emotional learning, mindfulness curricula, or 
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physical activities that incorporate character development and emotion regulation, such as 
martial arts or yoga. 
Mindfulness-Based Interventions and Executive Functioning 
 Several researchers have suggested MBIs as a potential avenue of enhancing EF skills 
and related processes (e.g., Diamond, 2012; Flook et al., 2010; Flook et al., 2015; Razza et al., 
2015; van de Weijer-Bergsma et al., 2012; Willis & Dinehart, 2014). Mindfulness is defined as 
“the awareness that emerges through paying attention, on purpose, in the present moment, and 
nonjudgmentally to the unfolding of experience moment by moment” (Kabat-Zinn 2003, p. 145). 
Researchers have suggested that mindfulness is a psychological process that can be developed 
with practice (Bishop et al., 2004; Kabat-Zinn, 2003). The development of mindfulness is 
thought to be associated with improvements within two broad abilities: regulation of attention 
(e.g., sustaining, switching, and inhibiting attention) and curiosity towards experience (Bishop et 
al., 2004). Along with these components, researchers and practitioners of mindfulness also 
emphasize the importance of concepts such as loving-kindness, compassion towards self and 
others, and equanimity (Cullen, 2011). These concepts are closely aligned with EF skills and 
appear fundamental for school readiness as well as academic and social competency.  
 Rechtschaffen (2014) suggested that there are three main approaches for making 
mindfulness accessible to children including (a) training and self-care for the adults in children’s 
lives (e.g., parents, teachers, coaches); (b) integration of mindfulness into regular academic 
curricula; (c) implementation of MBIs directly with children by trained professionals. Our 
review of the research focused on strategies for providing mindfulness training directly to 
children. In particular, we were interested in those studies that investigated the effectiveness of 
MBIs in promoting EF skills and related outcomes in children.  
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Along with being viewed by educators as acceptable and feasible (Burke, 2010), MBIs 
have demonstrated positive impacts on a variety of EF outcomes for diverse groups of children. 
In a recent, unpublished meta-analysis focusing specifically on the effect of MBIs on EF 
outcomes of children (Wood, Kearney, Zabek, & Roach, 2016), the results indicated a 
significant, small to medium overall mean effect (Hedge’s g = 0.30, [0.25, 0.36], p < .001). 
Importantly, the results suggested that the effectiveness was consistent across children diverse in 
age, gender, race/ethnicity, and clinical diagnosis. For example, MBIs have resulted in 
improvements in attention and classroom behavior for elementary boys (Carboni, Roach, & 
Fredrick, 2013) and adolescents (van de Weijer-Bergsma et al., 2012) with attention-
deficit/hyperactivity disorder as well as with low-SES, ethnic minority elementary (Black & 
Fernando, 2014) and middle school (Semple, Lee, Rosa, & Miller, 2010) students. Implementing 
MBIs also has led to improvements in self-regulation in high school youth who are incarcerated 
(Barnert, Himelstein, Herbert, Garcia‐Romeu, & Chamberlain, 2014) as well as those attending a 
traditional high school (Metz et al., 2013).  
Recently, researchers have begun assessing the effectiveness of MBIs in enhancing EF 
skills and self-regulation in preschoolers (Flook et al., 2015; Razza et al., 2015). In a study by 
Razza and colleagues (2015), a preschool teacher implemented mindfulness-based yoga in her 
classroom across the school year. Compared to students in a comparison classroom, students 
who received the intervention made significant improvements in attention, delay of gratification, 
and inhibitory control as measured by direct assessment. However, it is important to note the 
study involved only one intervention and one comparison classroom, which may have differed 
on other important elements that influenced the findings (e.g., teacher characteristics). In a study 
by Flook and colleagues (2015), students in seven public preschools were randomly assigned to 
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either an intervention group (n = 30) receiving 12 weeks of a mindfulness-based “Kindness 
Curriculum” or a wait-list control group (n = 38). The two groups did not differ significantly 
from each other on pre-test measures. The intervention group, however, demonstrated significant 
gains in teacher-rated social competence and report card grades within the areas of approach to 
learning, health, and social-emotional development. Although not statistically significant, the 
authors noted small to medium effect sizes for delay of gratification (d = 0.23) and cognitive 
flexibility (d = 0.43). One limitation was that the results indicated significant improvements only 
on teacher-report measures and teachers were not blind to the intervention condition. Despite the 
limitations of the two available studies, the interventions demonstrated promising preliminary 
results using MBIs with preschoolers. 
Mini-Mind Curriculum and Current Study 
In the current study, we attempted to build upon previous studies that have investigated 
MBIs effect on EF and related skills in preschoolers (e.g., Flook et al., 2015; Razza et al., 2015) 
while addressing some of their limitations. We used a randomized, wait-list active control design 
with evaluators blinded to the group assignments to evaluate a MBI developed specifically for 
preschool-aged children. Mini-Mind consists of twelve 20-25 minute sessions delivered across 6 
weeks. Table 2.1 provides an overview of the session topics and activities, while Appendix A 
illustrates an example session. Every session included brief yoga, mindful breathing, and 
compassion components. In addition, each session used interactive and concrete activities to 
focus on developing curiosity towards and awareness of one of the following experiences: 
tasting, smelling, seeing/looking, hearing, touching, moving, experiencing emotions, and 
giving/receiving loving-kindness. Based on recommendations from the aforementioned meta-
analysis on MBIs and EF development in children (Wood et al., 2016), the intervention also 
65 
 
 
 
included suggested home practices for parents and their children based on the focus of each 
week’s sessions. By using multiple methods (e.g., objective measures, questionnaires, and brief 
interviews) and sources (e.g., child, facilitator, parent, and teacher), we aimed to provide a 
comprehensive evaluation of the feasibility, acceptability, and effectiveness of the Mini-Mind 
program.  
Table 2.1 Mini-Mind Session Topics and Activities 
 
Session Topic Specific Topic Activities 
 
1: Mindfulness & Breathing 
 
 Book- What does it mean to be present? By Rana DiOrio 
2: Compassion; Yoga  Introducing Compassion Jar 
 Yoga Book- You are a lion! By Taeeun Yoo 
3: Taste  Tasty Focus-Raisin 
 Candy Challenge 
4: Smell  Guess that Smell 
 Odor vs. Aroma 
5: Sound  Mindful Listening 
 “Sounds Right” Detective Game 
6: Sight  Rainbow Challenge 
 Glitter Jar 
7: Touch  Back Drawing 
 Eyes Closed Treasure Hunt 
8: Movement  Mirror Me 
 Tape Walk 
9: Emotions #1  What does it feel like to feel…? 
10: Emotions #2  Emotions Weather Report 
 Glitter Jars 
11: Loving-Kindness  Loving-Kindness Gift Boxes 
12: Mindfulness  Re-Read Book- What does it mean to be present? By Rana DiOrio 
 Mindful Eating- Tangerine 
 
Note. Along with the topic specific activities, sessions 3 – 12 also began with a review using the 
Learning Board, preview using the Visual Schedule, Compassion Jar, and Gentle Yoga Game. All 
sessions ended with Breathing Buddies and a review of the Learning Board.  
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Method 
Context and Participants 
 We recruited children in preschool and prekindergarten who were attending one of the 
two university campus-based child development centers. The centers were located in an urban 
city in the southeastern United States. The majority of the children attending the centers were 
children of the faculty, staff, and students of the university. As part of the university system, 
research was identified as an ongoing mission of the child development centers. Therefore, in 
addition to the current investigation, there were multiple research protocols and services offered 
to families and their children throughout the year. Information about other research programs in 
which the children were enrolled was not made available to our research team.  
The university’s Institutional Review Board approved all research procedures. Active 
consent was required from a parent or legal guardian for a child to be included in the intervention 
and evaluation. Consent forms were sent home to parents/guardians of children from the four 
preschool or prekindergarten classrooms at the university-based child development centers. In 
total, we received 27 signed consents. Of these, 24 were received during the Fall semester and 
three were returned during the Spring semester. We also required verbal assent from each child 
by describing the activities and asking if they were interested in participating. Each student 
provided assent to be a part of the intervention activities.  
Table 2.2 provides an overview of specific participant characteristics. The participants 
included 27 (Cohort 1: n = 12; Cohort 2: n = 12; late enrolled n = 3) children attending preschool 
(n = 9) or prekindergarten (n = 18) at the university’s child development centers. The mean age 
of the participants was 3.85 years (SD = 0.60). Of the 27 participants, 16 were females. Based on 
parent report when available (n = 19) and otherwise imputed based on teacher report (n = 8), one 
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child was identified as Asian/Pacific Islander, three as Black, one as Latino/Hispanic, six as 
multi-racial, and 16 as White. Parent education was available for 19 of the participants. For these 
parents, the highest level of education for either parent varied from one with an Associate’s 
degree, three with a Bachelor’s degree, and 15 with a postgraduate degree. 
 
Table 2.2 Participant Characteristics 
 
Characteristic 
Cohort 1 
(n = 12) 
Cohort 2 
(n = 12) 
Late 
Enrolled 
(n = 3) 
All Students 
(N = 27) 
Mean Age (SD) 3.75 (0.45) 3.75 (0.62) 4.67 (0.58) 3.85 (0.60) 
Grade     
 Preschool 4 5 0 9 (33.3%) 
 Prekindergarten  8 7 3 18 (66.7%) 
Sex      
 Female 9 6 1 16 (59.3%) 
 Male 3 6 2 11 (40.7%) 
Race/Ethnicity      
 Asian 0 1 0 1 (3.7%) 
 Black 1 0 2 3 (11.1%) 
 Latino/Hispanic 1 0 0 1 (3.7%) 
 Multi-Racial 2 3 1 6 (22.2%) 
 White 8 8 0 16 (59.3%) 
Highest Parent Education      
 Associate’s Degree 0 0 1 1 (3.7%) 
 Bachelor’s Degree 0 2 1 3 (11.1%) 
 Postgraduate Degree 8 7 0 15 (55.6%) 
 Not Available 4 3 1 8 (29.6%) 
Note. Cohort 1 = Fall: intervention, Spring: follow-up; Cohort 2 = Fall: wait-list control, 
Spring: intervention; Late Enrolled = Fall: not enrolled, Spring: intervention (data only used 
for acceptability outcomes); SD = standard deviation 
 
Design and Procedures 
  Figure 2.1 provides a flowchart of the intervention and evaluation procedures. We used a 
stratified random design to assign participants that returned consents in the Fall semester to 
either Cohort 1 (n = 12; Fall: intervention; Spring: follow-up) or Cohort 2 (n = 12; Fall: active 
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wait-list control; Spring: intervention) with equal distribution of ages/grade levels between 
groups. Cohort 1 participated in the intervention for 20-25 minute sessions twice a week for 6 
weeks during the Fall semester, while Cohort 2 received an activity of similar duration that did 
not emphasize mindfulness components (e.g., playing a game as a group or completing an art 
activity). During the Spring semester, Cohort 2 as well as the three children that returned 
consents in the Spring semester (n = 15) received the intervention. In total, four groups received 
the intervention, including one group per center in the Fall and Spring semesters. The groups 
varied in size according to the number of children participating in each center (Fall Center 1: n = 
8; Fall Center 2: n = 4; Spring Center 1: n = 9; Spring Center 2: n = 6).  
 
Figure 2.1 Flowchart of Intervention and Evaluation Procedures 
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 Prior to the intervention, participating children’s parents were provided with basic 
information about the curriculum. If interested, they were encouraged to contact the lead 
facilitator for more detailed information; however, no parents requested more information and 
the facilitators were not given permission to directly contact the families. Weekly newsletters 
were sent home during the intervention with information about the topics covered and ways 
families could assist their child with developing EF skills at home using mindfulness techniques. 
Consequently, parents and guardians were aware of when their child was receiving the 
intervention. However, teachers were not informed of the group assignment of their students. 
After the intervention and evaluation was completed, teachers received information about the 
intervention and its components. 
Researchers and practitioners have emphasized the importance of the adults practicing 
mindfulness in their own lives before introducing these concepts to children (Kabat-Zinn, 2003). 
The intervention was implemented by three advanced graduate students in the School 
Psychology program who had previous training in mindfulness, implementing MBIs with 
children, and working in education settings with young children. Each session was led by one 
lead facilitator who was consistent across sessions and one of two assistant facilitators. The lead 
facilitator was the primary author of the Mini-Mind curriculum. The assistant facilitators were 
trained in implementing the current curriculum using didactic training, practice sessions, and 
group peer mentoring.  
Program Evaluation and Measures 
Effectiveness. Data from the original 24 participants were used to measure effectiveness. 
Teachers, who were all blind to the experimental condition of their students (Cohort 1 vs. Cohort 
2), completed a brief Likert-scale (Appendix B) concerning the progress in EF and social skills 
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made by each participating student at the end of the Fall and Spring semesters. Teachers were 
asked to indicate how much progress each child made over the course of the semester compared 
to other children in the class on a Likert-scale ranging from 1 (A lot less than other children) to 5 
(A lot more than other children). The scales provided an overall mean score as well as individual 
scores in the following areas: attention, working memory, inhibition, shifting, and social skills. 
Along with teacher reports of children’s progress, direct assessments of executive 
functioning and social skills were completed with participating children before and after the 
intervention. School psychology graduate students who were not involved in the intervention 
implementation (and therefore blind to whether students were in Cohort 1 or Cohort 2) 
administered the following assessments. 
 Missing Scan Task. Working memory was evaluated using a modified version of the 
Missing Scan Task described by Roman, Pisoni, and Kronenberger (2014). The Missing Scan 
Task demonstrates developmental sensitivity and good convergent validity with other working 
memory measures when controlling for age and global language ability (Roman et al., 2014).  
For the Missing Scan Task, children were presented with toy animals and a cardboard 
house. They were instructed to name the animals and then to look at them carefully because the 
animals were going to go inside the house where the child could not see them. When the animals 
were brought back outside of the house, one would be missing and the child would be asked to 
identify which one was missing. Children were given 10 seconds to look at and name the animals 
before the animals were put inside the house. After 3 seconds, the administrator randomly picked 
up all but one animal to show the child and asked the child to name which animal was missing.  
The child first received an example trial consisting of two animals. If the child was 
successful on the first or second attempt of the example, experimental trials were administered 
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increasing the animal set by one for each successful trial. Novel animals were used for each turn. 
For each trial set, the child scored two points if they were able to name the missing animal 
correctly on the first attempt. If the child answered incorrectly, the trial was repeated with the 
same number of novel animals. For correct answers on the second attempt, children were scored 
one point. If the child answered incorrectly on two trials of the same number of animals, they 
scored zero points for that set. The test was discontinued when the child failed to correctly name 
the missing animal twice on the same memory set size or when they correctly completed a set 
size of ten. Total scores were based on the accumulation of points across trials (range = 0 – 16). 
Dimensional change card sort task (DCCS). EF was measured using a version of the 
dimensional change card sort task (DCCS; Zelazo, 2006). This task is a common measure of EF 
for young children (Zelazo, 2006) that has demonstrated developmental sensitivity 
(Hongwanishkul, Happaney, Lee, & Zelazo, 2005) and high test-retest reliability (ICC = .94; 
Beck, Schaefer, Pang, & Carlson, 2011) for 3-5 year old children. 
During the DCCS task, the child was presented with two trays with pictures on them that 
varied in shape and color (blue rabbit and red boat). In the pre-switch phase, children were in-
structed to sort six cards (blue boats and red rabbits) based on their color. If the child passed this 
first phase with at least five correct placements, they were then administered the post-switch 
phase. During the post-switch phase, the children were asked to sort six more cards based on 
their shape. Children that passed this phase with at least five correct responses were administered 
the final border condition. For this phase, children were instructed that some cards would have 
black borders around them while other cards would not. If there was a black border, the child 
was instructed to sort the card based on color; if there was no black border, the child was in-
structed to sort the card based on shape. For this condition, children were asked to sort a total of 
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12 cards. Passing required the child sort at least nine cards correctly. Children received one point 
for each condition that they passed (range = 0 – 3).  
Sticker sharing task. Compassion was measured using a resource allocation task (e.g., 
Moore, 2009) adapted from the study by Flook and colleagues (2015). This task has not yet been 
examined for reliability and validity. However, Flook and colleagues (2015) used a similar task 
during their intervention study and found significant differences between the number of stickers 
kept by children in an intervention group that received a mindfulness-based kindness curriculum 
and children in a control condition. 
The task consisted of two trials that were administered before and after the other EF 
tasks. For each trial, children were given five stickers along with two envelopes to thank them 
for their participation. One envelope was labeled with the child’s name and the other was labeled 
with the name of an unfamiliar child that matched the gender of the child. The evaluator 
explained that the envelope was for another child at a different school who was sad because 
he/she loved stickers, but was not able to get any stickers because he/she was sick and had to 
stay home. The evaluator then told the child that they could share their stickers with the other 
child if they wanted, but they did not have to. It was emphasized that it was up to the child what 
they wanted to do with each of their stickers. They were instructed to put any of the stickers they 
wanted to keep in their own envelope and any of the stickers they wanted to share in the other 
envelope. During the second trial, the child was reminded about the scenario and offered another 
five stickers. Scores were calculated based on the total number of stickers given to the unfamiliar 
child across both trials (range = 0 – 10).  
Acceptability. Acceptability of the intervention was measured from the perspective of 
the children, facilitators, teachers, and parents. Data from all students (n = 27) were used for 
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measures of acceptability. Facilitators and children completed brief ratings of each session 
immediately following the sessions as well as at the completion of the program (see Appendix C 
for the Session Facilitator Feedback Form, Appendix D for the Overall Facilitator Feedback 
Form, and Appendix E for the Child Acceptability Form). The forms for the children were age-
appropriate and consisted of choosing the face (on a 5-point scale) that matched how they felt 
about the activities that day and curriculum overall. For each administration, the facilitators 
explained that the five choices represented: I didn’t like it at all, I didn’t like it, I don’t know, I 
liked it, and I liked it a lot. The children also completed a brief, structured exit interview that 
included questions about what they liked and disliked about the Mini-Mind program as well as 
information about what they learned. The facilitator forms included Likert-scale items as well as 
qualitative questions of what they liked and disliked about each session and overall curriculum. 
Teachers and parents/guardians were requested to complete a brief survey with Likert-scale 
items about how much they thought the children enjoyed and benefited from the Mini-Mind 
program as well as how likely they were to implement mindfulness components with their 
child/students in the future (see Appendix F for the Parent/Guardian Acceptability Form and 
Appendix G for the Teacher Acceptability Form). It also included open-ended questions about 
their likes and dislikes of the program. 
Feasibility/Integrity. Feasibility and integrity was evaluated using a partnership model 
of treatment integrity (Power et al., 2005). This approach considers the unique needs of the 
stakeholders and allows for interventions to be adapted to the context while maintaining critical 
components. To evaluate and monitor feasibility and integrity, a treatment integrity form (see 
Appendix C for the Session Facilitator Feedback Form) was completed by each facilitator after 
every session. Qualitative and quantitative data were collected that included information related 
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to the degree to which the facilitators followed the curriculum, descriptions and explanations of 
how the curriculum was modified, and any successes and difficulties encountered during session 
planning and implementation. Results from treatment integrity forms were used to modify the 
intervention as needed. 
Data Analysis 
Direct measures of effectiveness. Data was organized and analyzed using SPSS 
Statistics 23. For direct measures of effectiveness (i.e., Missing Scan Task, DCCS, sticker 
sharing), we used repeated measures ANOVA to investigate whether the mean change in the 
outcome from pre- to post-test in the Fall semester differed between Cohort 1 (intervention) and 
Cohort 2 (active wait-list control). Group (Cohort 1 vs. Cohort 2) was designated as the between 
subjects factor and time (pre- vs. post-test) was designated as the with-in subjects factor. If the 
result was significant, we used paired t-tests for both groups to measure which group’s scores 
changed significantly from pre- to post-test. Along with statistical significance, effect size was 
calculated. We used Hedge’s g to measure effect size because it provides an unbiased variation 
of standardized mean difference that reduces the bias associated with small sample sizes 
(Borenstein, Hedges, Higgins, & Rothstein, 2009; Durlak, 2009). 
Teacher reported progress. For teacher reported progress from the Fall semester, we 
used independent t-tests to compare the amount of progress reported by teachers for students in 
Cohort 1 (intervention) and Cohort 2 (active wait-list control) overall as well as in the following 
areas: attention, working memory, inhibition, shifting, and social skills. To evaluate whether or 
not the progress reported by teachers changed for each group from the Fall to Spring semester 
(i.e., after Cohort 2 received the intervention), we also conducted a repeated measures ANOVA 
in which group (Cohort 1 vs. Cohort 2) was designated as the between subjects factor and 
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semester (Fall vs. Spring) was designated as the with-in subjects factor. If results were 
significant, we used paired t-tests for both groups to measure which group’s scores changed 
significantly from Fall to Spring. 
Acceptability. Descriptive statistics related to the acceptability of each session were 
calculated based on survey responses from students and facilitators. Overall acceptability was 
calculated based on survey responses from the children, facilitators, parents, and teachers. 
Written or verbal responses were qualitatively coded for themes related to the feedback received 
from the children, facilitators, parents, and teachers. 
Feasibility/Integrity. Descriptive statistics were calculated regarding the percentage of 
components that were implemented with integrity for each session as well as each component 
(i.e., yoga, compassion jar, topic activity, and breathing) across sessions. Qualitative feedback 
from facilitators was coded to provide information about what components were changed, 
reasons for changes, challenges, and successes. 
Results 
Effectiveness 
Direct measures of effectiveness. Direct measures of effectiveness were available at 
both pre- and post-test during the Fall semester for 23 participants (Cohort 1: n = 12; Cohort 2: n 
= 11) as one child in Cohort 2 was not present at school during the post-test evaluation period. 
Table 2.3 provides the results from the direct measures of effectiveness. Based on repeated 
measures of ANOVA, there were no significant differences between Cohort 1 (intervention) and 
Cohort 2 (active wait-list control) at pre- and post-test for the Missing Scan Task (Wilks’ 
Lambda = .995, F(1, 21) = 0.105, p = .974), DCCS (Wilks’ Lambda = .942, F(1, 21) = 1.293, p = 
.268), or sticker sharing task (Wilks’ Lambda = .995, F(1, 21) = 0.984, p = .333). The effect 
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sizes revealed a small to medium effect for the sticker sharing task (Hedge’s g = 0.397, [-0.40, 
1.19]) and a small effect for the Missing Scan Task (Hedge’s g = 0.132, [-0.66, 0.92]) in favor of 
Cohort 1 (intervention). The results indicated a small to medium effect in favor of Cohort 2 
(wait-list control) for the DCCS task (Hedge’s g = -0.445, [-1.24, 0.35]). 
 
Table 2.3 Fall Pre- and Post-Test Scores for Direct Measures 
 
 
Cohort 1 
(n = 12) 
 Cohort 2 
(n = 11) 
   
 
Variable 
Pre-Test 
M (SD) 
Post-Test 
M (SD)  
Pre-Test 
M (SD) 
Post-Test 
M (SD) r 
Hedge’s g 
[95% CI] F(1, 21) 
p-
value 
Missing 
Scan 
4.58 (2.15) 4.92 (3.32)  4.00 (3.92) 3.73 (3.95) 0.14 
0.13 
[-0.66, 0.92] 
0.11 .974 
DCCS 2.00 (0.60) 1.92 (0.52)  1.73 (0.47) 1.91 (0.30) 0.35 
-0.45 
[-1.24, 0.35] 
1.29 .268 
Sticker 
Sharing 
2.28 (1.93) 3.50 (1.83)  3.36 (1.75) 3.36 (1.29) 0.17 
0.40 
[-0.40, 1.19] 
0.98 .333 
Note. Cohort 1 = intervention; Cohort 2 = wait-list control; M = mean; SD = standard deviation; r = pre-/post-
test correlation; Hedge’s g = unbiased, standardized effect size; CI = confidence interval; F(1, 21) = from 
repeated measures ANOVA group by time interaction; p-value = probability value for F-value 
 
Teacher reported progress. Teacher reported progress was requested for the original 24 
participants from the lead teachers (n = 4) or assistant lead teachers (n = 2) of each classroom. 
During the Fall semester, the forms for two children were not completed, one from each cohort. 
Therefore, the t-test analyses comparing Cohort 1 (intervention) and Cohort 2 (active wait-list 
control) included 22 participants (Cohort 1: n = 11; Cohort 2: n = 11). Results from the Fall 
semester are reported in Table 2.4 and illustrated in the bar graph in Figure 2.2. There were no 
statistically significant differences between Cohort 1 and Cohort 2 on overall effectiveness (t(20) 
= 0.77, p = .449) or on attention (t(20) = 0.60, p = .554), working memory (t(20) = 1.00, p = 
.331), inhibition (t(20) = 0.97, p = .342), shifting (t(20) = 0.82, p = .420), or social skills (t(20) = 
0.00, p = 1.000). However, the effect sizes revealed small to medium effects in favor of Cohort 1 
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(intervention) overall (Hedge’s g = 0.317, [-0.49, 1.13]), as well as on attention (Hedge’s g = 
0.247, [-0.56, 1.05]), working memory (Hedge’s g = 0.409, [-0.40, 1.22]), inhibition (Hedge’s g 
= 0.400, [-0.41, 1.21]), and shifting (Hedge’s g = 0.338, [-0.47, 1.15]). There was no effect on 
social skills (Hedge’s g = 0.000, [-0.80, 0.80]).  
 
Table 2.4 Perceived Progress Reported by Teachers after Fall Semester 
 
 
Cohort 1 
(n = 11) 
 Cohort 2 
(n = 11) 
  
 
Variable M (SD)  M (SD) 
Hedge’s g 
[95% CI] t(20) 
p-
value 
Total 3.55 (1.07)  3.22 (0.87) 0.32 [-0.49, 1.13] 0.77 .449 
Attention 3.46 (1.22)  3.15 (1.14) 0.25 [-0.56, 1.05] 0.60 .554 
Working Memory 3.58 (1.24)  3.09 (1.03) 0.41 [-0.40, 1.22] 1.00 .331 
Inhibition 3.49 (1.20)  3.03 (0.98) 0.40 [-0.41, 1.21] 0.97 .342 
Shifting 3.55 (1.10)  3.18 (0.97) 0.34 [-0.47, 1.15] 0.97 .342 
Social Skills 3.67 (1.01)  3.67 (0.82) 0.00 [-0.80, 0.80] 0.82 .420 
Note. Cohort 1 = intervention; Cohort 2 = wait-list control; M = mean; SD = standard deviation; 
Hedge’s g = unbiased, standardized effect size; CI = confidence interval; t(20) = from t test; p-
value = probability value for t-value 
 
 
Figure 2.2 Perceived Progress after Fall Implementation  
Note. The Likert-scale ranged from 1 (A lot less than other children) to 5 (A lot more than other 
children), with 3 (Similar to other children) representing an average child in the classroom. 
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As Cohort 1 received Mini-Mind in the Fall semester and Cohort 2 received it in the 
Spring semester, we also analyzed the differences between the progress made over each semester 
for both cohorts. As stated previously, teacher reported progress from the Fall semester was not 
available for two children, one from each cohort. Furthermore, one child from Cohort 1 moved at 
the start of the Spring semester. Consequently, the repeated measures ANOVA included 21 
participants (Cohort 1: n = 10; Cohort 2: n = 11 students). The results from the repeated 
measures ANOVA are reported in Table 2.5. Figure 2.3 provides a bar graph of the reported 
progress made by both cohorts in the Spring semester, and Figure 2.4 is a line graph that 
illustrates the comparison between the progress made by Cohort 1 and Cohort 2 during the Fall 
and Spring semesters.  
There were no significant differences of teacher reported progress made between Cohort 
1 and Cohort 2 during the Fall and Spring semesters overall (Wilks’ Lambda = .921, F(1, 19) = 
1.629, p = .217) or on attention (Wilks’ Lambda = .955, F(1, 19) = 0.900, p = .355), inhibition 
(Wilks’ Lambda = .936, F(1, 19) = 1.297, p = .269), shifting (Wilks’ Lambda = .958, F(1, 19) = 
0.841, p = .371), or social skills (Wilks’ Lambda = .965, F(1, 19) = 0.691, p = .416). There was a 
significant difference between perceived progress made between Cohort 1 and Cohort 2 across 
the Fall and Spring semesters on working memory (Wilks’ Lambda = .813, F(1, 19) = 4.381, p = 
.050). The post hoc paired t-test revealed a statistically significant improvement in working 
memory with a large effect size for Cohort 2 from the Fall to Spring semester (i.e., after they 
received the intervention; t(10) = 3.960, p = .003, Hedge’s g = 0.796, [0.33, 1.26]). On the other 
hand, progress was consistent for Cohort 1 from Fall to Spring semester (t(9) = 0.613, p = .555, 
Hedge’s g = 0.131, [-0.29, 0.55]).  
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Table 2.5 Perceived Progress Reported by Teachers after Fall and Spring Semesters 
 
Cohort 1 
(n = 10) 
 Cohort 2 
(n = 11) 
   
 
Variable 
Fall 
M (SD) 
Spring 
M (SD)  
Fall 
M (SD) 
Spring 
M (SD) r 
Hedge’s g 
[95% CI] F(1, 19) 
p-
value 
Total 3.68 (1.02) 3.74 (0.94)  3.22 (0.87) 3.73 (1.00) 0.63 
0.52 
[-0.32, 1.36] 
1.63 .217 
Attention 3.57 (1.23) 3.70 (1.22)  3.15 (1.14) 3.67 (1.29) 0.71 
0.39 
[-0.44, 1.22] 
0.90 .355 
Working 
Memory 
3.70 (1.23) 3.87 (1.07)  3.09 (1.03) 4.00 (1.08) 0.68 
0.81 
[-0.05, 1.66] 
4.38 .050* 
Inhibition 3.63 (1.15) 3.63 (0.94)  3.03 (0.98) 3.46 (1.22) 0.68 
0.46 
[-0.37, 1.30] 
1.30 .269 
Shifting 3.67 (1.08) 3.80 (0.97)  3.18 (0.97) 3.73 (0.92) 0.45 
0.38 
[-0.45, 1.22] 
0.84 .371 
Social 
Skills 
3.83 (0.89) 3.70 (0.76)  3.67 (0.82) 3.82 (0.79) 0.53 
0.34 
[-0.49, 1.17] 
0.69 .416 
Note. M = mean; SD = standard deviation; r = fall-/spring-test correlation; Hedge’s g = unbiased, standardized 
effect size; CI = confidence interval; F(1, 19) = from repeated measures ANOVA group by time interaction; p-
value = probability value for F-value; * = indicates a significant difference at the .05 level 
 
 
Figure 2.3 Teacher Report of Progress after Spring Implementation 
Note. The Likert-scale ranged from 1 (A lot less than other children) to 5 (A lot more than other 
children), with 3 (Similar to other children) representing an average child in the classroom. 
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Figure 2.4 Teacher Report of Progress after the Fall and Spring Implementation 
Note. The Likert-scale ranged from 1 (A lot less than other children) to 5 (A lot more 
than other children), with 3 (Similar to other children) representing an average child in 
the classroom. For Fall semester, Cohort 1 received the intervention and Cohort 2 served 
as a wait-list control. For Spring semester, Cohort 1 served as a follow-up and Cohort 2 
received the intervention. 
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In terms of effect size, there was a small to medium effect for progress from the Fall to 
Spring semester for attention (Hedge’s g = 0.390, [-0.44, 1.22]), inhibition (Hedge’s g = 0.461, [-
0.37, 1.30]), shifting (Hedge’s g = 0.383, [-0.45, 1.21]), and social skills (Hedge’s g = 0.343, [-
0.49, 1.17]), a medium effect for total progress (Hedge’s g = 0.519, [-0.32, 1.36]), and a large 
effect for working memory (Hedge’s g = 0.807, [-0.05, 1.66]), all in favor of Cohort 2. These 
results suggest that the progress reported by teachers for Cohort 1 in the Fall semester remained 
relatively consistent into the Spring semester, while Cohort 2’s progress increased to similar 
levels as Cohort 1 after receiving the intervention in the Spring (see line graph in Figure 2.4). 
Acceptability  
 Children. Acceptability data were available from 27 children. Based on the Likert-scale 
illustrated with faces ranging from 1-Frown (I did not like it at all) to 5-Smile (I liked it a lot) 
completed by each child after every session, the children indicated that they liked the sessions (M 
= 4.04; SD = 0.76). The session focusing on touch was rated the highest (Session 7: M = 4.54), 
while the second session that focused on emotions was rated the lowest (Session 10: M = 3.62). 
The children completed the same scale at the completion of the last intervention session about 
how much they liked the program as a whole. Based on the final rating, children reported that the 
intervention was highly acceptable (M = 4.52, SD = 0.80). 
 The children also were asked about what they liked and did not like about the activities 
and topics (i.e., mindfulness, breathing, compassion, yoga, smelling, tasting, seeing, hearing, 
touching, movement, emotions, loving-kindness) during the interviews. On average, children 
identified 5.67 (SD = 4.21) topics that they liked, with every child indicating at least one topic 
that they enjoyed and six children reporting that they liked all of the activities.  On the other 
hand, the average number of topics that children reported not liking was negligible (M = 0.81, 
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SD = 0.68), with nine reporting there were no activities that they did not enjoy. Regarding 
preferences for specific topics, Figure 2.5 illustrates the number of children reporting the topics 
that they liked or did not like. Across all topics, more children reported enjoying the activities 
compared to not enjoying them. Tasting was the most commonly reported topic that children 
enjoyed (n = 24), while breathing was the most commonly reported dislike (n = 5).  
 
Figure 2.5 Frequency of Program Likes and Dislikes Reported by Children 
 
 
The children were asked about reasons for liking or not liking certain activities. Many 
times, the children did not identify specific reasons. However, there were some notable 
exceptions. For example, two students indicated that they liked the breathing because they loved 
the stuffed animals, while another child said she did not like the breathing “because people were 
fighting over the breathing buddies.” Two other children reported not liking the breathing 
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because it was too long and “because it was just doing nothing.” Compassion was another topic 
that children were able to explain reasons for liking it or not. One child reported that the activity 
sometimes took too long. Another child explained that she did not like the compassion jar 
because “some people might not like to be nice a lot and I don’t like to be nice a lot…I like to be 
nice sometimes.” On the other hand, another child reported that he liked the compassion jar 
“because I got to be nice to someone every day.” Similarly, three of the children liked the 
loving-kindness activity because they loved their parents and enjoyed giving them a gift. One 
child stated “My mom said thank you for love and that’s why I liked that one [loving-kindness].” 
Another child explained that he liked the activity “because I love my mommy so much.” 
 Facilitators. After each session, facilitators (n = 3) were asked how much they enjoyed 
the session based on a Likert-scale ranging from 1 (Not at all) to 5 (Very much). The facilitators 
rated the sessions as highly acceptable (M = 4.73, SD = 0.45). Specifically, facilitators rated the 
session focused on hearing and the review session (Sessions 5 and 10: M = 5.00) as the most 
enjoyable, while they rated the introduction to mindfulness, yoga introduction, and seeing 
sessions as the least satisfying (Sessions 1, 2, and 6: M = 4.63). The facilitators completed the 
same form at the completion of the final intervention session regarding how much they enjoyed 
implementing the intervention. The overall facilitator rating also was highly acceptable (M = 
4.88, SD = 0.35). 
 Parents/Guardians. There were 12 parents (father n = 1; mother n = 11) that provided 
feedback about the acceptability of the intervention. Based on a 10-item survey with Likert-scale 
responses ranging from 1 (Strongly disagree) to 5 (Strongly agree), parents reported that they 
were highly satisfied with the intervention (M = 4.41; SD = 0.47). Table 2.6 provides a summary 
of the averages across the specific items. According to parent report, all of the families used the 
84 
 
 
 
home practice activities with their child at some point. One parent reported using the activities 
less than once a week, seven used them 1 – 2 times per week, two used them 3 – 4 times per 
week, and one used them at least 5 times per week. 
 
Table 2.6 Parent and Teacher Acceptability Ratings 
 
Item 
Average 
Parent Rating 
(n = 12) 
Average 
Teacher Rating 
(n = 5) 
 
Intervention is acceptable for preschoolers. 
4.67 4.00 
Intervention is appropriate for a variety of preschoolers. 4.33 4.00 
I would use the intervention activities at home/school. 4.58 4.00 
My child/preschool children would benefit from the intervention. 4.33 4.00 
I like the procedures used in the intervention. 4.33 4.20 
Intervention helps preschoolers with school readiness. 3.83 3.75 
Intervention does not result in negative side effects. 4.75 4.40 
I would want my child to receive this intervention at school. 4.58 - 
The intervention would be easy to implement in the classroom. - 4.00 
Intervention helps preschoolers focus and be engaged. 4.17 3.80 
Overall, preschoolers would benefit from mindfulness interventions. 4.50 4.40 
 
Note. Responses were based on a Likert-scale ranging from 1 (strongly disagree) to 5 (strongly 
disagree). The wording differed between the parent and teacher forms. See Appendices F and G for 
specific questions. 
 
 Qualitative feedback provided information about what the parents liked about the 
program and suggestions for changes. Families indicated that they appreciated the focus on the 
present using age-appropriate activities. Some parents indicated that they felt the program 
benefited their child’s ability to focus, cope with stressors and emotions, and become more self-
aware. For example, one parent stated “I liked the attention to the present – it is helpful when 
dealing with the myriad of emotions happening in any moment.” Another parent reported that 
she liked the intervention because “It helps children to cope with life stressors in a positive 
manner.” Other parents emphasized that their children seemed to enjoy the activities and would 
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talk about them when they got home (e.g., “I liked that she described her mindful activities with 
me and she was excited to participate.”). In terms of suggestions for improvements, two parents 
wanted more information about how to implement the home activities, while one parent reported 
that their child was not engaged by all of the activities at home. The remaining nine parents 
reported that they did not have suggestions for improvements or that they wished the program 
was longer and more accessible to other children. 
 Teachers. Acceptability data were available from 5 teachers (lead teachers n = 3; 
assistant lead teachers n = 2). Based on the ten item Likert-scale ranging from 1 (Strongly 
disagree) to 5 (Strongly agree), teachers reported that they were satisfied with the intervention 
(M = 4.06, SD = 0.30). Table 2.6 provides the average ratings across specific items. Based on 
qualitative feedback, the teachers reported that they liked the activities, and they felt the 
intervention would help children be more focused and self-aware of their bodies and 
surroundings. Furthermore, one teacher appreciated the focus on emotions as she felt that it was 
integral to social development and understanding the children better. In terms of suggestions for 
improvement, one teacher reported that she thought the intervention would be better 
implemented throughout the day and emphasized the need for an in-service for center staff on 
how to teach the activities. The other four teachers reported that they either did not have 
suggestions for improvement or that they wished all of the children could receive the curriculum. 
Feasibility and Integrity 
Feasibility and integrity data were available from the three facilitators. The average 
session length was 26 minutes. The majority of the session activities were implemented 
consistently across sessions, with 98.0% of the intervention components implemented overall. 
Out of the 24 sessions, the breathing activity was not implemented during one session and the 
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lesson summary using the learning board was omitted twice. For each of the three components 
missed, the reason listed was lack of time due to either intervention activities taking longer than 
planned or an unexpected school function. The facilitators reported how easy they felt the 
curriculum was to implement after each session as well as overall on a 5-point Likert scale 
ranging from 1 (Not at all easy) to 5 (Very easy). On average across sessions as well as overall, 
the facilitators reported that the curriculum was easy to very easy to implement (across sessions: 
M = 4.31, SD = 0.66; overall: M = 4.12, SD = 0.64). 
Qualitative feedback from facilitators was collected after each session and at the end of 
the intervention for each group. Feedback about the feasibility and ease of implementation was 
organized within three core areas: session topics/organization, behavior management, and group 
dynamics. In terms of session topics and activities, the facilitators agreed that novel activities 
that were specific to a certain topic (e.g., tasting, smelling, hearing) went well, while it was 
somewhat more difficult over time to keep children engaged with the activities that were 
repeated across sessions. In particular, some children became disengaged with the yoga and 
breath awareness activities. The facilitators recommended providing some variation in the way 
that these activities were delivered. For example, instead of using breathing buddies during each 
session, it may be possible to incorporate other ways of attending to the breath such as breathing 
into pinwheels or blowing bubbles. During the Spring implementation of the intervention, the 
facilitators attempted to provide variation in the yoga activity each session. The facilitators found 
that allowing children some choices (e.g., which yoga poses to practice including ones that the 
children made up) increased engagement. In general, the facilitators suggested that the 
intervention may be better implemented over the course of the day rather than in one sitting. For 
example, the breathing buddies could be incorporated prior to naptime, the compassion jar could 
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be integrated into daily circle time activities or spread across the day, yoga could be a warm-up 
for recess, and the activities specific to a certain topic could be implemented during small group 
activities. 
Behavior management was a key factor of feasibility. Components that facilitated 
behavior management included using a visual schedule, keeping transitions to a minimum, and 
rewarding on-task behavior with stickers. Behavior management was particularly difficult in 
larger groups or in certain settings. For example, one group participated in the intervention in a 
large room that was typically used for free-play and had many distracting items. More time and 
energy was necessary to maintain attention and limit distractions. Facilitators recommended that, 
in the future implementation of the curriculum, time should be taken in the beginning to create a 
set of rules and expectations for the sessions. Furthermore, specific boundaries in larger rooms 
could be created by using a rug designated for the intervention (e.g., a “mindful mat”). 
Group dynamics also influenced the feasibility of the intervention. Some groups were 
larger than others and meant that several activities (e.g., compassion jar) required children to sit 
and listen to their peers for an extended amount of time. There also were conflicts between peers 
when resources were limited. For example, there were enough stuffed animals for each child to 
have a breathing buddy, but there were a variety of animals. Conflict arose when several children 
wanted the same breathing buddy. However, this type of conflict allowed the facilitators to 
model compassion and provided children with an opportunity to practice the skills that were 
being taught. Another factor of group dynamics that influenced feasibility was the grade/age 
range of the students. Each group was comprised of both preschool and prekindergarten children. 
The facilitators felt that the pace needed to explain topics and support the students varied and 
made it difficult to keep both grade levels engaged during certain activities. The facilitators were 
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able to address this concern by pairing prekindergarten children with preschoolers as peer 
mentors. 
Discussion 
 Based on the importance of EF development in preschool years (CDCHU, 2011; 
Fitzpatrick et al., 2014; Nesbitt et al., 2015) and the potential benefit of MBIs to help promote 
these skills (Diamond, 2012; Flook et al., 2010; Flook et al., 2015; Razza et al., 2015; van de 
Weijer-Bergsma et al., 2012; Willis & Dinehart, 2014; Wood et al., 2016), our aim was to 
evaluate the effectiveness, acceptability, and feasibility of Mini-Mind, a mindfulness curriculum 
developed specifically for preschool-aged children.  
Overall, Mini-Mind was consistently rated as both highly acceptable to children and 
stakeholders as well as feasible to implement. The information collected from children, parents, 
teachers, and facilitators can be used to further modify the Mini-Mind curriculum. For example, 
the parents and teachers felt that they would need additional support when implementing some of 
the intervention components or activities. While we were not allowed to directly contact the 
parents involved in this study, it could be beneficial to provide a parent training session prior to 
implementing the intervention. Furthermore, if Mini-Mind is to be implemented in the classroom 
setting by teachers, it will be important to provide training and ongoing consultative support. 
Regarding effectiveness, results from direct measures were not statistically significant, 
and the magnitude and direction of effect was inconsistent. There was a small to medium, effect 
observed for the sticker sharing task (i.e., compassion), a very small effect for the Missing Scan 
Task (i.e., working memory), and a negative, small to medium effect for the DCCS task (i.e., 
executive functioning). While the results from teacher reported progress were also not 
statistically significant, the magnitude and direction of the results consistently demonstrated 
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small to medium effects in favor of those children who received the intervention. During the Fall 
semester, teachers reported the most progress for Cohort 1 (intervention). This progress was 
noted overall as well as on each of the specific domains (i.e., attention, working memory, 
inhibition, shifting, and social skills). Importantly, the progress teachers observed in Cohort 1 
children was maintained at the end of the Spring semester, suggesting that the intervention may 
have lasting effects. Furthermore, after Cohort 2 received the intervention in the Spring, the 
teachers rated their progress similarly to the progress made by Cohort 1 and higher than the 
progress made by other children in the classroom. These findings are particularly meaningful as 
the teachers were not aware of the group assignment of the children. 
There are several possible explanations for the differences noted between the findings 
from the direct measures compared to teacher reported progress. First, the specific tasks used 
may not be sensitive enough to detect more subtle changes in EF abilities over 6 weeks. This 
limitation may be especially related to the DCCS task. While the test has been shown to be 
discriminate between stages of development (Hongwanishkul et al., 2005), it may not be 
sufficiently sensitive for the assessment of intervention-induced progress. This explanation is at 
least partially supported by previous norming data available on the DCCS. Consistent with the 
expectations of EF abilities for the age range included in our study (Hongwanishkul et al., 2005), 
the majority of the children evaluated were able to complete the post-switch phase, but not the 
border condition, at both pre- and post-test. With DCCS scores being based on the pass rate, this 
meant that it was difficult to measure more subtle changes in EF abilities.  
 Another explanation for the differences noted between direct measures and teacher 
reported outcomes is that the intervention may not directly affect underlying EF skills, but it may 
improve student’s ability to enact these skills in the classroom. This explanation is supported in 
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part by a previous study by Flook and colleagues (2015) that also found significant 
improvements on teacher-reported outcomes, but not on direct EF measures. However, the 
teachers in that study were not blind to the experimental condition of the students making it 
difficult to determine whether the reported progress was based on real change or expectations for 
growth in the targeted areas. Even after controlling for this limitation in our study by having the 
teachers unaware of group assignment, our results revealed improvements in teacher reported 
progress. It will be important for future studies to include more sensitive EF tasks to better 
understand the differences noted between direct measures and teacher reported outcomes. 
Limitations and Implications for Future Directions 
Several limitations and study characteristics should be noted in order to support future 
research and implementation efforts. In the current study, we were able to evaluate Mini-Mind 
with a limited number and diversity of children. The limited number of participants likely 
affected the ability to identify significant results when present and impacted our ability to test for 
moderators of effectiveness. For example, previous research has suggested that initial EF levels 
may moderate intervention-induced improvements (Diamond, 2012; Flook et al., 2015). Other 
researchers have demonstrated that verbal ability is a significant moderator of EF development in 
preschool-aged children (Fuhs & Day, 2011). Future research with larger sample sizes should 
control for these variables to better understand the effectiveness of Mini-Mind and other MBIs 
for preschool children. 
In regards to diversity, most of the participants enrolled in our study were children of 
parents with postgraduate degrees and as such, were not representative of the general population. 
However, previous research has demonstrated that the effectiveness of MBIs with children 
remains consistent regardless of participant characteristics, such as age, gender, or racial 
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diversity (Wood et al., 2016; Zoogman, Goldberg, & Hoyt, 2015). Therefore, it is possible that 
the effectiveness would be similar or more pronounced across a more diverse group of children. 
However, this possibility should be empirically evaluated for Mini-Mind specifically. 
Furthermore, our study was not able to address how these characteristics may affect the 
feasibility or acceptability of the intervention. As such, additional research is needed to evaluate 
the implementation of Mini-Mind in more diverse settings. 
Along with limitations related to the participants of our study, the actual implementation 
of the intervention also resulted in limitations with the generalizability of our findings. As one of 
our aims was to keep the teachers blind to the group assignments of their students, they were not 
involved in the implementation of the intervention. As a result, it is unclear how effective, 
feasible, and acceptable Mini-Mind would be if program components were implemented or 
reinforced in the classroom by teachers. Some modifications to the intervention protocol may be 
necessary for implementation in the classroom. For example, both teachers and facilitators 
suggested that the intervention could be spread across the day rather than implemented in one 
sitting. This may help promote generalizability as well as address some of the feasibility 
concerns reported by the facilitators, such as difficult transitions between the multiple activities 
and maintaining attention for the full session. It would be important to consult with teachers on 
how best to fit the curriculum components into their classroom. 
Our study included other limitations related to the measures of executive functioning that 
we used. As discussed previously, the DCCS task may not have been sensitive enough to 
measure change over the 6 week period. Additionally, we did not use direct measures of 
attention or the distinct EF domains. It will be important for future studies to use a wider variety 
of more sensitive measures of EF and related skills to gain a more comprehensive understanding 
92 
 
 
 
of the effectiveness of Mini-Mind. Another limitation with our evaluation was that there were 
some incidences of distractions during the EF tasks, such as music being played in the adjoining 
classroom or other children entering the room to get materials. To ensure that the EF scores 
accurately reflect the capabilities of the children, it may be beneficial to take the median score of 
several administrations.  
Finally, there were limitations related to the acceptability data we collected. Fewer than 
half of the parents returned the acceptability survey. While parents who responded were highly 
satisfied with the intervention, we do not know how the majority of the parents felt about the 
intervention. It is possible that parents who were not as engaged or satisfied were 
underrepresented by our data. Another limitation related to acceptability was the reliability and 
validity of the acceptability measure we used with the children (i.e., choosing the Likert-scale 
face that represented how much they liked the activities). Some children indicated that they 
chose a face for reasons other than their feelings towards the activities (e.g., chose frown face 
because it was funny or because they had a fight with their mom in the car). Unfortunately, there 
does not seem to be a more reliable measure available at this point. It may be helpful to have 
multiple measures of acceptability, such as filling in the faces as well as having a facilitator 
transcribe the reason the child gives for choosing a certain face, to test for reliability or 
consistency of children’s responses. Despite this limitation, the interviews conducted with 
children at the end of the intervention sessions supported the finding that the children did enjoy 
the activities overall. 
Conclusion 
There were several strengths of the current study that allowed us to expand on previous 
research (e.g., Flook et al., 2015; Razza et al., 2015), including using a randomized design and 
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having the teachers blind to the condition of their students. Our study demonstrated that Mini-
Mind was highly acceptable and feasible for implementation in preschool settings. Children, 
parents, teachers, and facilitators provided additional feedback about how to improve the 
intervention (e.g., provide trainings for parents and teachers, spread activities across the day, and 
deliver repetitive concepts such as breath awareness and yoga with more varied activities). 
Although there were limited statistically significant results for effectiveness, the majority of 
outcomes favored the intervention group. These results provided preliminary support for the 
implementation and further evaluation of Mini-Mind with a greater number and diversity of 
students. Overall, our findings support the notion that MBIs for preschoolers are enjoyable and 
can be used to help promote the early development of EF skills (Diamond & Lee, 2011).   
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APPENDICES 
Appendix A: Example Session 
Session 5: Mindfulness of Hearing 
Session Goals: 
 Practice mindful yoga and breathing 
 Encourage compassion towards self and others 
 Explore how scents can contribute to feelings and memories 
 Help the children understand the sense of “smell” 
 Allow children to practice activities that enhance their attention towards “smell” 
 
Items needed:   
 Learning Board with Cards: Mindful, Yoga, Breathing, Compassion, Taste 
 Visual schedule with Cards: Yoga, Compassion, Smell, Breathing 
 Compassion Jar with extra stones  
 Five jars or cups to place scented items 
 Collection of scented items (e.g. coffee beans, cinnamon, soap, lavender, hot chocolate 
mix, etc); choose three items and place each in a separate container 
 Vanilla extract and vinegar; place items in separate containers 
 
Session Components: 
1. Review and Preview (2-3 min) 
 Greet children and invite them to sit in a circle with mindful bodies with reminders of 
mindful bodies if necessary. Review learning board. Introduce picture schedule. 
Hello everybody! I want to invite you all to sit in a circle with “mindful bodies”. Who 
can show us what “mindful bodies” looks like? That’s right! We are sitting straight 
and tall with a calm body, paying attention. Let’s look at our learning board and see 
what we learned about last time. What picture is on the board from last time? (wait 
for responses) That’s right- it is a picture of a mouth. Last time we talked about being 
mindful while taste. What other pictures are on here? What else have we learned 
about? (Point to each card. Encourage children to say the names of the cards and 
remind them as necessary) 
 
Let’s look at our schedule for today. (show empty visual schedule and allow different 
children to help put each activity on as you talk about it) Today we are going to start 
with our yoga warm-up. (student’s name), can you please put our Yoga card on our 
schedule? (Hand card to child and show them the first spot to put the card) Then we 
are going to add to our compassion jar. (student’s name), can you please put our 
Compassion card on our schedule? (Hand card to child and show them the second 
spot to put the card). After that, we are going to talk about a new sense- smell. For 
smell, we are going to use the picture of a nose because we can smell things with our 
nose. (student’s name), can you please put our Smell card on our schedule? (Hand 
card to child and show them the third spot to put the card). And finally, we are going 
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to end with our Buddy Breathing. (student’s name), can you please put our Breathing 
card on our schedule? (Hand card to child and show them the fourth spot to put the 
card). 
 
2. Compassion Jar (2-3 min) 
 Repeat compassion jar as described in session 2.  
Our compassion jar is for us to remember how we have been nice and caring to 
someone else or how we have been nice to ourselves. We can also put a stone in the 
jar if someone else was nice to us. Does anyone have a caring stone they want to put 
in the jar? (encourage with ideas and add stones with your own examples; ask about 
who was nice to who and how?) 
 
3. Yoga Warm Up (2-3 min): 
 Repeat yoga activity as described in session 1. 
It is time for our Yoga dance party! Remember, when you hear the music you can 
dance, dance, dance! When you notice that the music has stopped, freeze and look at 
the card I’m holding. Try to make the shape on the card with your body! 
 
4. Group Activity #1: Mindful Smelling (5 minutes): 
 Introduce concept of Smell and complete activity 
Smell is a very important sense. It helps us stay safe in the world so we don’t eat 
things that can make us sick. Smell can help us learn about the world. When we smell 
things, they can be pleasant or stinky, and they can remind us people we know and 
places we’ve visited. Today, we are going to smell mystery items without looking, 
talking or touching! I have a lot of different things to smell. (Pick up one jar/cup). I 
am going to walk around and let everyone smell what is inside the jar/cup. We are 
going to be as quiet as we can so everyone is going to have the chance to smell before 
we say what it is out loud. Everyone close your eyes! Remember, no peeking and wait 
until all of our friends have had a turn before we say what it is out loud. (Walk to 
each child and allow them to smell the jar/cup. Remind the class to keep their eyes 
closed.) Open your eyes- what did you smell? Now let’s try another one (repeat with 
other items). 
 Process activity 
Example questions: Where have you smelled these items? What did you think about 
when you smelled an item? Do any of the smells remind you of something or 
someone? If so, what or who? How does the smell of ___ make you feel? 
 
5. Group Activity #2: Odor vs. Aroma (5 minutes):  
 Introduce/complete activity. 
In the last activity we used our noses to smell different items and guess what they 
were. You can smell all kinds things with your nose. Who has smelled something 
really good? Tell me something that smells really good. (Allow for children to 
respond). Who has smelled something really stinky? Tell me something that smells 
stinky. (Allow for children to respond). Now we are going to smell something that 
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might smell really good or smell very stinky. When you smell it, think in your head 
whether it smells good or stinky. Think about how your nose feels when you smell it. 
Let’s close our eyes and think about what we smell. (Walk around with the cup of 
vanilla and allow each child to smell it. Allow for them to vocalize any reactions they 
have when they smell.) Let’s talk about it. Does anyone know what was in the 
cup/jar/container? Did you like the way it smelled? How did your body feel? What 
does that smell make you think of? Can you remember a time where you have smelled 
this before? Now we are going to smell something else. Close your eyes. (Walk 
around with the cup of vinegar and allow each child to smell it. Allow for them to 
vocalize any reactions they have when they smell it.) Now let’s talk about this one. 
Does anyone know what was in the cup/jar/container? Did you like the way it 
smelled? How did your body feel? What does that smell make you think of? Can you 
remember a time where you have smelled this before? 
 Process activity.  
Vanilla and vinegar smell very different. Vanilla smells good and makes us feel _____ 
(use words that the children used to describe the way they feel). Vinegar smells stinky 
and makes us feel _____ (use words that the children used to describe the way they 
feel). We talked about lots of things that smell good and things that smell stinky.  
 
6. Breathing & Summary (2-3 min): 
 Repeat buddy breathing activity as described in session 1 
It is time for our final activity- breathing buddies. I want each of you to go and get a 
breathing buddy from the basket and find a place on the floor where you can stretch 
out like a starfish. Place your breathing buddy on your tummy and take a big breath 
in and let your breath out again. Watch as your buddy rises up and up with your 
breath in and how your buddy goes back all the way down as you breathe out. Keep 
breathing regular breaths and watch as your buddy rides the waves of your breath. 
Up as you inhale in. Down as you exhale out. A few more breaths. Remember that 
your breath is always there with you, rising in and falling out. (Give them a minute 
with prompts as necessary to watch breath). Now quiet and mindfully, please go put 
your buddy back in the basket for next time and return to our mindful circle so we can 
say goodbye for today! 
 Summary & Goodbye 
Today we learned a new sense- what did we learn about today? We talked about 
smell. This is our card for smell. (Child’s name), can you please put our Smell card 
on our learning board? When you leave today, I want you to remember to be mindful 
of smell. Notice the different smells around your classroom and house. Can you 
identify what you are smelling? What do they smell like? Where are the smells 
coming from? Is someone cooking? Is there a skunk outside? Do you like the way it 
smells? Also, remember to be nice to a friend or a brother or sister or a parent or to 
you- show compassion and we can add it to our compassion jar! Have a great rest of 
your day!  
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Appendix B: Teacher Reported Progress Form 
Mini Mind Curriculum 
Overall Teacher Reported Progress Form 
Your Name: _______________________      Date: ___________   
Compared to other children in the classroom, how much progress did _________________ 
make in the following areas over the last 3 months? 
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1. Remembering instructions 1 2 3 4 5 
2. Paying attention during activities or lessons 1 2 3 4 5 
3. Sharing with other students in the class 1 2 3 4 5 
4. Waiting his/her turn for a game or activity 1 2 3 4 5 
5. Shifting from a preferred activity to another activity 
when instructed to do so 
1 2 3 4 5 
6. Concentrating when completing tasks  1 2 3 4 5 
7. Stopping a behavior when it bothers other students 1 2 3 4 5 
8. When sent to do something, remembering what he/she 
was supposed to do 
1 2 3 4 5 
9. Thinking of a different way to complete a task when 
stuck 
1 2 3 4 5 
10. Listening during group lessons 1 2 3 4 5 
11. Not interrupting during group activities or lessons 1 2 3 4 5 
12. Including other students in the class in games or activi-
ties 
1 2 3 4 5 
13. Completing activities or tasks that include more than 
one step 
1 2 3 4 5 
14. Transitioning to new activities 1 2 3 4 5 
15. Helping a classmate when they are upset 1 2 3 4 5 
 
Inhibition: 4, 7, 11 
Working Memory: 1, 8, 13 
Shifting: 5, 9, 14 
Attention: 2, 6, 10 
Social Skills: 3, 12, 15 
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Appendix C: Session Facilitator Feedback Form 
Mini Mind Curriculum 
Session Facilitator Feedback Form 
Your Name: _______________________    Group: _________     Session #/Date:___________ 
1. How was the curriculum implemented? All components covered? If not, why not? 
Session Compo-
nent 
Time 
allotted 
Time spent 
on activity 
Activity 
Complete? Explanation if necessary 
Review & Preview 
    
 
 
 
Yoga Warm-Up 
    
 
 
 
Compassion Jar 
    
 
 
 
Group Activity #1 
 
(_______________) 
    
 
 
 
Group Activity #2 
 
(_______________) 
    
 
 
 
Breathing & Sum-
mary 
    
 
 
 
TOTAL 
   
___/___ 
 
____% 
 
 
 
 
2. How much did you enjoy the session today? 
1-Not at all  2-Not really  3-Neutral 4-Somewhat     5-Very much 
 
3. How much do you think the children liked the session today? 
1-Not at all  2-Not really  3-Neutral 4-Somewhat     5-Very much 
 
4. How easy was the session to implement today? 
1-Not at all  2-Not really  3-Neutral 4-Somewhat     5-Very much 
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5. What went well with the curriculum this session? 
 
 
 
 
 
 
 
 
 
6. What challenges were faced with the curriculum? 
 
 
 
 
 
 
 
 
7. What would you do the same? 
 
 
 
 
 
 
 
 
8. What would you do differently? 
 
 
 
 
 
 
 
 
9. What observations did you make about the students (reactions to the curriculum, engage-
ment, etc.)?  
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Appendix D: Overall Facilitator Feedback Form 
Mini Mind Curriculum 
Overall Facilitator Feedback Form 
 
Your Name: _______________________      Date: ___________          Group: _________ 
 
1. How many sessions did you complete with this group? 
 
2. Overall, how much did you enjoy the sessions? 
1-Not at all  2-Not really  3-Neutral 4-Somewhat     5-Very much 
 
 
3. Overall, how much do you think the children liked the sessions? 
1-Not at all  2-Not really  3-Neutral 4-Somewhat     5-Very much 
 
 
4. Overall, how easy were the sessions to implement? 
1-Not at all  2-Not really  3-Neutral 4-Somewhat     5-Very much 
 
 
5. What went well with the curriculum? 
 
 
 
 
6. What challenges were faced with the curriculum? 
 
 
 
 
7. What would you do the same? 
 
 
 
 
8. What would you do differently? 
 
 
 
 
9. What observations did you make about the students (reactions to the curriculum, engage-
ment, etc.)?  
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Appendix E: Child Acceptability Form 
How much did you like our time together today? 
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Appendix F: Parent/Guardian Acceptability Form 
Parent/Guardian Acceptability Form 
Mini Mind Curriculum 
 
Your child’s name: _______________________      Date: ___________    
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1. This intervention is acceptable for preschool children. 1 2 3 4 5 
2. I would use these activities with my child at home.  1 2 3 4 5 
3. This intervention is appropriate for a variety of preschool 
children. 
1 2 3 4 5 
4. My child benefited from the intervention. 1 2 3 4 5 
5. I like the procedures used in the intervention. 1 2 3 4 5 
6. This intervention helps preschool children be more ready 
to start school. 
1 2 3 4 5 
7. This intervention would not result in negative side effects 
for preschool children. 
1 2 3 4 5 
8. I would want my child’s class to receive the intervention. 1 2 3 4 5 
9. This intervention would help preschool children be able to 
focus and be more engaged with class. 
1 2 3 4 5 
10. Overall, preschool children would benefit from interven-
tions focusing on mindfulness. 
1 2 3 4 5 
11. How often did you use mindfulness activities at home with your child during the interven-
tion? 
 A. 5+ times a week 
 B. 3-4 times a week 
 C. 1-2 times a week 
 D. Less than once a week 
 E. Never 
12. What do you like about the intervention? 
 
13. What do you dislike about the intervention? 
 
14. Any other comments? 
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Appendix G: Teacher Acceptability Form 
Mini Mind Curriculum 
Teacher Acceptability Form 
 
Your Name: _______________________      Date: ___________    
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1. This intervention is acceptable for preschool children. 1 2 3 4 5 
2. I would implement this intervention in my classroom. 1 2 3 4 5 
3. This intervention is appropriate for a variety of preschool 
children. 
1 2 3 4 5 
4. This intervention is beneficial for preschool children. 1 2 3 4 5 
5. I like the procedures used in the intervention. 1 2 3 4 5 
6. This intervention helps preschool children be more ready 
to start school. 
1 2 3 4 5 
7. This intervention would not result in negative side effects 
for preschool children. 
1 2 3 4 5 
8. This intervention would be easy to implement in the class-
room. 
1 2 3 4 5 
9. This intervention would help preschool children be able to 
focus and be more engaged with class 
1 2 3 4 5 
10. Overall, preschool children would benefit from interven-
tions focusing on mindfulness. 
1 2 3 4 5 
 
11. What do you like about the intervention? 
 
 
 
12. What do you dislike about the intervention? 
 
 
 
13. Any other comments? 
